APPENDIX A
FRONTIER GEOSCIENCES FMSS
TEST METHOD DESCRIPTION
COMPARISON OF CVAAS AND CVAFS ANALYSIS
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FRONTIER GEOSCIENCES INC.
414 PONTIUS AVENUE NORTH
SEATTLE, WA 98109

FLUEGAS MERCURY SORBENT SPECIATION (FMSS) METHOD

The FMSS method relies on sequential selective capture to separate and quantify three mercury
species, particulate Hg (PHg), gaseous oxidized (Hg(ll),), and gaseous elemental (Hg"). A known,
precise volume (0.1 liter) of gas is pulled through the FMSS sorbent train using standard sampling
equipment including a quartz probe liner, heated probe, silica-gel water trap, mass flow meter and
pump (FGS MFM Fluegas SOP). The FMSS method is setup to sample semi-isokinetically to more
accurately quantify PHg using a buttonhook nozzle directed into the vent gas flow. The PHg is
captured on a quartz-fiber filter with the gas phase Hg(I) and Hg’ passing through to be captured
on a potassium chloride (KCI) coated quartz sorbent trap and finally the iodinated (IC) sorbent trap,
respectively. The temperature of the FMSS sorbent train is kept at 95 = 5 °C during sampling to
avoid water condensation in the trap. The water in the vent gas condenses in a silica gel water-trap
behind the FMSS sorbent train. The water can be quantified by weight difference to provide a
backup value for percent water and also to calculate wet sample volume as needed for select vents.
The sorbed Hg’ on iodinated carbon and the PHg on the quartz filter is leached of collected Hg in
the clean lab using hot-refluxing HNO,/H,SO,, then further oxidation in BrCl solution (FGS SOP-
009.3). The sorbed Hg (II) on the KCl-quartz trap is dissolved in (v/v) BrCl solution (FGS SOP-
031.2). Aliquots of all three Hg species digests are analyzed using cold vapor atomic fluorescence
spectroscopy (CVAES) following the analytical principles of EPA Method 1631 (FGS SOP-069.2).
The FMSS and precursor method have been widely used for both speciated Hg in flue gas matrices
(Bloom, 1993; Bloom et al., 1995; Prestbo and Bloom, 1995; Nott, 1995; Laudal et al., 1997; Grover
et al.,, 1999). The FMSS method has recently undergone rigorous validation experiments in coal flue
gas against the ASTM promulgated Ontario-Hydro Method (DOE-NETL, 2001; EERC, 2001).
Quality assurance of the method usually includes field duplicates, field blanks, trip blanks, lab
reagent blanks, 5-point calibration curve, continuing calibration verification, duplicate analyses,
analytical spike recoveries, initial calibration blanks, continuing calibration blanks and standard
reference material recovery.

Figure A-1. Schematic of the FMSS Method sample train.
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Figure A-2. Comparison of coal analyses by CVAA and CVAFS. Provided by Frontier
Geosciences.

Comparison of CVAA (ASTM) and CVAFS (EPA-1631) Methods for Coal Hg
(Why should | pay more for a method with a lower detection limit?)

Example using figure below:

1) Assume your mean coal [Hg] is 0.04 ppm and number of analyses/quarter is 10.

2) The results below only include the method uncertainty - natural coal variability will increase the 90%
confidence interval calculated below - this is a best case scenario!

3) For the CVAA method the relative uncertainty at 0.04 ppm is 38% (from upper curve) or 0.019 ppm

4) For the CVAFS method the relative uncertainty at 0.04 ppm is 3.8% (from lower curve) or 0.0019 ppm
5) Now calculate the 90% confidence interval to see if it is within 10% of the mean?

6) For CVAA, the 90% confidence interval would be 0.012 ppm or 30% of the mean - answer NO

7) For CVAFS, the 90% confidence interval would be 0.0012 ppm or 3% of the mean - answer YES
Conclusion: The only chance to keep sampling frequency at a minimum is to use a proven method
to stay within EPA set level of 10% (now 30%) of the mean at 90% confidence interval - or - a more
expensive per sample method may cost less overall if it decreases the number of samples required.
The EPA-1631 CVAFS method will give more accurate and precise coal Hg concentration than the
ASTM CVAA method.
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APPENDIX B
ADA-ES MERCURY SEMI-CONTINUOUS EMISSIONS MONITOR
TEST METHOD DESCRIPTION
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Mercury S-CEM

A semi-continuous mercury analyzer will be used during this program to provide near real-time
feedback during baseline, parametric and long-term testing. Continuous measurement of
mercury at the inlet and outlet of the particulate collector is considered a critical component of a
field mercury control program where mercury levels fluctuate with boiler operation (temperature,
load, etc.) and decisions must be made concerning parameters such as sorbent feed rate and
cooling. The analyzers that will be used for this program consist of a commercially available
cold vapor atomic absorption spectrometer (CVAAS) coupled with a gold amalgamation system
(Au-CVAAS). Radian developed this type of system for EPRI (Carey, et al., 1998). A sketch of
the system is shown in the figure below. One analyzer will be placed at the inlet of the
particulate collector and one at the outlet of the particulate collector during this test program.

Timed
Carbon Trap
Flue Gas o
> —— ICh.illed CVAA
' Impingers ! /
l Gold Trap
Waste

Mass Flow

/ //_/_/\/ Controller

Micro controller
with Display

—>
Waste

Figure C-1
Sketch of Mercury Measurement System

Although it is very difficult to transport non-elemental mercury in sampling lines, elemental
mercury can be transported without significant problems. Since the Au-CVAAS measures
mercury by using the distinct lines of UV absorption characteristic of elemental Hg (Hg’), the
non-elemental fraction is either converted to elemental mercury (for total mercury measurement)
or removed (for measurement of the elemental fraction) near the sample extraction point. This
minimizes any losses due to the sampling system.

For total vapor-phase mercury measurements, all non-elemental vapor-phase mercury in the flue
gas must be converted to elemental mercury. A reduction solution of stannous chloride in
hydrochloric acid is used to convert Hg*" to Hg". The solution is mixed as prescribed in the draft
Ontario Hydro Method for manual mercury measurements.
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To measure speciated mercury, an impinger of potassium chloride (KCI) solution mixed as
prescribed by the draft Ontario Hydro Method is placed upstream of the stannous chloride
solution to capture oxidized mercury. Unique to this instrument is the ability to continuously
refresh the impinger solutions to assure continuous exposure of the gas to active chemicals.

The Au-CVAAS system is calibrated using elemental mercury vapor. The instrument is
calibrated by injecting a metered volume of mercury-laden air into the analyzer. The mercury-
laden air is from the air-space of a vial containing liquid mercury at a precisely measured
temperature. The concentration of the mercury in the air is determined by the vapor pressure of
the mercury at that temperature.

The Au-CVAAS can measure mercury over a wide range of concentrations. Since the detection
limit of the analyzer is a function of the quantity of mercury on the gold wire and not
concentration in the gas, the sampling time can be adjusted for different situations. Laboratory
tests with stable permeation tube mercury sources and standard mercury solutions indicate that
the noise level for this analyzer is 0.2 ng mercury. It is reasonable to sample at 50 — 100 times
the noise level, therefore, during field testing the sampling time is set so at least 10 ng mercury is
collected on the wire before desorption. The following table shows the sampling time required
for different concentrations of mercury in the flue gas with 2 liters per minute sample flow.

Sampling Time Required for Au-CVAA Analyzer

VAPOR-PHASE MERCURY | MINIMUM NOISE LEVEL
CONCENTRATION SAMPLE TIME (WG/M?)
(nG/M) (MIN)
5 1 0.1
2.5 2 0.05
1 5 0.02
0.5 10 0.01

An oxygen analyzer will be placed downstream of the Au-CVAAS to monitor and store the
oxygen levels in the gas stream. This is particularly useful when measuring changes in mercury
across a pollution control device on a full-scale unit where air inleakage into the unit may dilute
the gas sample and bias results. It is also useful to assure that no leaks develop in the sampling
system over time.

Particulate is separated from the gas sample using a self-cleaning filter arrangement modified for
use with this mercury analyzer under an EPRI mercury control program. This arrangement uses
an annular filter arrangement where excess sample flow continuously scours particulate from the
filter so as to minimize any mercury removal or conversion due to the presence of particulate.
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The mercury analyzer described has been used extensively for lab testing and field testing at
three full-scale coal-fired power plants burning Powder River Basin (PRB), eastern bituminous,
and lignite coals under EPRI programs. Although draft Ontario Hydro mercury measurements
were not conducted while the analyzer was on-site, levels measured by the analyzer were well
within the range expected based on previous measurements with either the draft Ontario Hydro
Method or a solid carbon trap.

In order to assure the quality of the data to be obtained during the field operations, Standard
Operating Procedures have been developed and will be followed for these tests.
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APPENDIX C

UNIT OPERATING DATA:
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C.1 BRANDON SHORES
C.2 CRANE STATION
C.3 WAGNERSTATION
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APPENDIX C.1
BRANDON SHORES DATA
CAMPAIGN TWO
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Plant Name: BRSH Page:
General Average Report

Reporting Period: 09/21/2003 to 09/21/2003

Site Name: UNIT2 Time of Report: 09/21/03 16:07
Data Averaging Type: 6m Rolling Average Interval: 1
MW_P60
Date Time (mw )
09/21/03 09:06 633.92
09:12 635.78
09:18 638.50
09:24 641.42
09:30 643.43
09:36 641.44
09:42 622.93
09:48 608.30
09:54 596.96
10:00 589.25
10:06 577.87
10:12 567.24

10:18 550.96
72 MW

10:24 534.13 (ZUM i f’(\)(:) LOAD = =
10:30 523.41
10:36 515.18
10:42 516.53
10:48 527.62
10:54 551.25
11:00 558.16
11:06 561.10
11:12 548.94
11:18 532.18
11:24 514.50
11:30 494.53____[
11:36 490.95
11:42 497.86
11:48 500.50
11:54 500.83
12:00 503.81
12:06 502.84
12:12 502.80
12:18 504.38
12:24 468.52
12:30 439.04
12:36 433.88
12:42 417.80
12:48 413.81
12:54 406.40
13:00 397.44
per e L0 2 PG LoRD = Yz MW
13:18 436.58
13:24 430.97
13:30 432.63
13:36 430.83
13:42 441.00
13:48 445.33
13:54 412.95

14:00 408.06



Plant Name: BRSH Page: 2
General Average Report

Reporting Period: 09/21/2003 to 09/21/2003

Site Name: UNIT2 Time of Report: 09/21/03 16:07
Data Averaging Type: 6m Rolling Average Interval: 1
MW_P60
Date Time (mw )
09/21/03 14:06 406.65
14:12 386.61
14:18 378.07
14:24 368.02
14:30 361.34
14:36 353.50
14:42 352.77
14:48 350.78
14:54 389.80
15:00 403.13
15:06 405.94
15:12 411.53
15:18 413.67
15:24 418.00
15:30 425.62
s e ((UNTD AV LORD = Y40, (Feom cann DATR)
15:42 446.79
15:48 464.40
15:54 478.20
16:00 493.62
16:06 -999F
16:12 -999F
16:18 -999F
16:24 -999F
16:30 -999F
16:36 -999F
16:42 -999F
16:48 -993F
16:54 -999F
17:00 -999F
17:06 -999F__l
Average = 481.94
Maximum = 643.43
Minimum = 350.78
Possible Values = 81
Included Values = 70
Total = 33735.58
* - excluded values (missing, 00C, invalid, suspect)
< - missing .
T - out-of-control
I - invalid
S ~ suspect
H - exceedance
F - stack not operating
B - invalid (PADER)
u - missing data substituted

-999 - missing value

-888 - wvalue could not be calculated
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APPENDIX C.3
WAGNER STATION DATA
CAMPAIGN TWO



|

A2 N SR

ENLwls

FIuNd ON
AdJTH3A

dL] AL
a®yY - TE

I

asld - vE

N

TRHALD WL

4L oL
a8vvy —~ +E

30T 13

+UUATA dTnl
L THOH SV

LD WM
g%y - Z¢€

RALT wHLTY
%3 - SE

Jil-ERe iy Ny
a%y -~ SE

LD WL

asd

AL AL

€e %Yy — EE

=N Baly. Ny
agd - 9E

LR By Nigy|
avy — 23E

OUINGD
ATd 9€

JNY14 40 550
SS34d _HOH 1

Lewls

350D M3

1531 I3

AT HOH SYD

IETTER INJA SV9)

ERETE) 530vIH Sva

Ano 43S

O
&AED
CID M

o 13s

a1+
=2
D ED

1o 13s

&
&AL
CID @

Ao 13s

Lo 135

B e
S&AED
{ONVH] 0171V

AN | 135

o)
adED
EID )

ANg 138

2D
vl
{ONvHT oLnv )

=0T
L]
[ENFS ey VI g
PRy AT LTI

W

d

P | VY
444
AW b~ B T
[ p ]

A

WL LT

L £ i

pod =4

qEIN ]

Il D
[V

QRIS iy}

WU = QT T =
[V

W G A T
JVIRY D VO 1Y Fux Ty ]

Zk

WL D
GG L ld

Z
VL T

Wb LD
e

DI
SO e

Wb L
[y

o
i

ﬁmﬁjﬁw%m ‘61 435
90:9z° 91

— T R uen @G

<L
& @3

<
w

€0ECS INIMIF TWVILINI ONY 339nd
NOTLVLS H3N3YA 930

€ LIND

wn
=>

{4 LLeday

(. ovod

0YLND]
dIv amod

m
=

-

{1 wooz ¢

T0HINGD i H31VEH
HIV Idd v 335

5 abed

T£zdoup
$0:92:91

i

{(yoams~

M 3oalas

| _puadJy

' UdoHIo
5531034}

.- R

£00Z-doS-61




—

NI PSPPSRIV TS —

|

3

€002 ‘61 d35
8t 1€:91

w8 Ting W

b

e sy

35 NHOH
JINDS

300W 43S

B0V H3L

EX) yom

d0lS

o

NOIL33735

H3dWva 0S

SSYdAg

[ 13524 IOy

3d

FOD  HIL

H3dWyad
I0L SSYdAB

EE) oo
d0iS
FOD N34

H3dAva
13no

WALSAS dJO0LI¥3H H3S
NOILVLS H3NIVA 930

LA

LLeddd (&

 obeyd

TgzdoJp
Ibi1€:91
£002-dos-61

ra|

grnal
| 503104

H3dnva
30C L3NNI

0700t

L L

€7 %52

(yorms”

I puaJij




WIERINE

-
A

174 &1

T# 3Jdio=d S# dduzd JO

124 g -

L# Jdo=d

L4 +&-

& F33J044 ZC S JF0=4 Z0

Lid 009 AgHUTs 0 S0 Ay

erD:

rﬁ%ﬁﬁﬁ«ﬁ#ocm.mﬁmmm 06225  M3IIAMIA0 20 131UN0 NOJ3
| € LIND NOILYLS ¥3NOvA 930

LE:T1E:9T

g W5
\

(1 Ledy (1 ojod {1 mooz

1£zdouap e

9€:1£:9T | i
£002~dos-61 T




z 3id

Ul il

MY
(NS

u?
i
T

-

un

—
(48]
-
—

SOOI RN AT

PPZ2S  AJIAYIAD WLV NOILSNAWDD [Raivipat

€ LINN NOILYLS Y¥3INDVA 932 anoo

%ﬂﬁﬁﬁga e
62: 1£:91

L R Y

prm—

(5 L1e2dy (1 ajod (1 wooz (1 abed (yorms A 1091098

A, LM
T€zdoup B3 L _puaJy

8Z:1€:9T1 “ .
£00Z-dos-61 |




43L5VN
431108

— R TR Y

F=w347 120713

el e N SN

SNOTLINMA INIINILINOI

1 HE H _m_ & m

SItd 0SFE

fmﬁwmﬂ«?.moow 6T d35
61 1€:91

13901 dl

¢ TSPED

SIO0OW TTIYTINYIN

“TVWHON 55440

= # 0BEZS
e ] € LING

AJVENNY ANd

D m v m Lh l hm,m
0P 1 55-

{4 Lleday

H3LNdHOJ ONYW3O0 Ov0D
NOILYLS H3aNIVM 930

( ojod

SIVLOL ATTdNOH

3 INT) W0pT

LINTIT MmO

D EDOED

A0N 109 LND D

e 0p T

{4 wooz

1szdoJp

JT:T€:91
£00z-dos-61

M

— =
]
T
Jou s W RS

—

43LSVA
INISHIL

b b U7

=IC

!

L ub3oeI0 |
| G533 §




Wdd 8°0S§ Dmmn_m YIATAISSY 1D ¢m Z9TIVEM MOT 8E£:£¥:2Z 8T/60
L]
il
0
WO | 13531 ok Y
M85 DI sy3c I 401s
XD 14
NOILJ3T3S
300w YIS
d3dnva 0s H3dWvQ H3AdnWva H3dwya
SSYdA8 00 SSv¥dAQ 131ino a0 L3TNI
CBLBS
9'9 £ 065
. 0°665 .
! . 6'g- ]
erg 08 L0 _ 9°G- 0
, “ £65
ﬂ 08s 97001 0
e
ﬂ e
. N BLL 0" 001
61 ! &b
e ro- 99 £t
#10
L
” £418
50
It~ |
m, g e5?
P:
4
6'E2 §L07
GLze £° 165
't
L ¥Eg
8'ge9

rﬁm..,_—ﬂﬁmgm ‘61 435
505161

“T Rn i 8T

TEwE &% T R e Radihad

W31SAS J01Iv¥3H HIS
NOILYLS H3NIYA 930

(4

LLeday (1 ajod

ajod

T\ ebed (YdIIMS

T Ems W

ogzdoup
S0:ST:6T
£00Z-dos-61

bid

' BgyYT0 |
6531054

€M

IHNIHI0
553104

Zm

EmmmmHm :
5537044 4




= b b
B

LL L

35w=4732 400 3 =
b N

STwLOL A 1dr0H

SAIYSNNE SHADONNH
SNOTLINMA LNAINILNGD

Ssaon ] | CREREDED
il ws] ] no)

I—(EDZ .m__m_..,_.i,_u_ I _.w 1 mqo 5_ J O m .._.. 7_ a

AVENDY ATINd

O154 0S¢k : A1 3= A e T
[ERTTE) = D m,_ v m =gl 1395V LIVAVOIN

e | N 43SV
DR = 00 Ob T OTEEs L oZy T P | wmne

LITNEDY ! ; ’ T 7 O0BEZS HIALNGNOD ONYW3IO Ov0l —
- IR e PR R Ol 1z L J st J o

(5 Lesay (1 avod (1 woeoz obed  (yo1Ms

1]
TP #T:61 , |
£00Z-dos-61 , R R




MO 8£:Sb:Z

Wdd 8°0S d33dS ¥ITJISSVYID €  Z9TIVEM 8T/60
3 Lo STT L3Tine 437 ot 3
== 1334 Ct =
Lad s+ 9 114 29+
- 4
T# J3044 O ol B F S F30=4 0
_ _ . —— . 0
104 T&g° = ; 04 TETYG
C e - i
T# 39044 70 G EEE R 9% 39042 20 0
104 2849 Lid 28 <
- P " N
& Jdosd J0 L¥ JdO=4 O
124 839 1= o o
-~ PSS
& JH044 IO # J30<44 F0
H L0 104 0L ¢ THITS 0 39¥d3ny

rﬁ%mgw 61 435
L1:ST:61

N Rapdine W

06ccs
£ LIND

MITAYIA0 20 L3N0 NOJ3
NOTLVLS HINDVA 930
aod {1

(1 Ledsy (1, oyog (. wooz

{ » obed

{(yoams~

ogzdoJp
6T

9T:ST:
£00z-das-61

UBYTHIO |




[ . all

50 11
._m INDHS
! 41
34
4Ty
HIH N

1
(|

pﬂmﬁﬂkmoom ‘81 435 QEVINGSN  +$2258  M3TAYIA0 HIV NOILSNGWOD
1, \.ﬂ.;ulwmcnm_umﬂ T £ LINN

NOILY1S ¥3NTVA 930

oszdoup

v obed

(ud3ms

=R

+11

10-9T: 61

, i
£002-dos-61 i




T dIdl dI¥L SS3¥d 07 YITJAISSVID bE  9ZTISHEM WHVIV TS:gb:2Z

D [ 13524 Whuay EE) roon EX) o
MBS DI »y3c I d01S Bvd BNvd
BOW N3 FOD 134 E =10 QENIERY
, zmomEuwdm
OW 43S
owm NHOH H3dWvO 0S 43dWy¥a H3dwva Y3dnva
JINDS SSYdAE 90C SSYdAS 1371n0 90 13NI 0
5865
9 0° 165
665 .
. 6° 6~ .
9-8¢ 0 s L0 96~ O
t+S
h 0G5 9° 001
-~
i
L e
\ D 0L
B{L 0 par
6'T ] ! 79
0 T o- S99 a'T
0
L0
] CLe
s'0
b~
w L7ES7
3
2'sm €207
QLZE L7465
S°LZ9
7've9
b 149
%23 ‘61 d35 00925 W3LSAS WO1IV3Y ¥IS ,
YYIY _reevee £ LIND NOILYLS M3NavA 930 a
— ﬁ—.ﬂ
{5 LLeody {x ojod (- wooz ([ obed {yojiMs A 1d910s PplLas

LM

ogzdoup v X T o

€2:6¥:22 | ] e | ¥ ! | B
MOONlnomlﬁH . WHATHIO HY9HIA ] : ; ]



iumﬁﬁmgm m?mm I&Nm;mH\,xm\,oE(zoﬂm:szdEzB
o £0i0S 2T £ 1INN NDILVLS M3NTVA 930

(1 L1eo9w o (1 obed (yoiws A 3093

ogzdoup
€0:0S:22 | W
€00Z-dos-6T i |




H 1A
Jm%.ﬂﬂﬂﬁmgw ‘61 435
] 886 22

s sep BT

oszdoup
&4

2€:6¥:
£007-dos—-61

J# 33044

Lid4  L0°

& J30HAS

14

"M

F# FJdldd

I

.

T
o

U

0

S

T dI¥l dI¥dl SSI™d 07 ¥ITJISSYID vm wmammmz WYV TS €b:22 8T/60
]
310
0
A3 L= STT L3700 432 Tkokini3
== 1334 o+ =
14 03+
— ’ 0
R A A M S# Jdio=4 JU
R 0
124 #3935
o _— 4
1334 77 S# 33024 ~0
114 L8 s
— b 4
l# JJo0d44d SO
W L4 78 g
- - )
; = 34054 Z0
L4 BO 9 IRHSTS L-;@m:<
€ LINM NOILYLS M3NTYA 930

(1 Lieday  ( \ ojod Ty, 9bed  (yYoIIMs




d3L5VN
431108

éﬁﬂﬁ@gﬁ 61 <435
65:0F: 22

s e W

ogzdoap
8S:8¥b:2¢
£00Z2-das-61

Wdd S°0S

I dI¥yl

dI¥l SS3IUd 071 ¥IATAISSVID $E€
@33dS ¥ITJISSVYID EE€

9/TSdEM
99TIVEM

d=v340=0 HI0743

J=w34000T

ENaiE

oA e drind SO

SNOTLIONMS INIINTINO3

m0R T

LINTTT MO

i SIE |

LINTT IH

—

hd 5

SAA0ONW TIVYIINVYA

“TWRION

CNEYENED
e Jua] ] wo)

Sk fa Rta

D R £
DItd O5FE

TI90v1 dl

s b [
ZidH L

{LilHM

A
B

1

E# osBEZS

=7 € LINN

UHA9HIO
553]00dd

00N 049 LNOD

AIVENNE ANd

Dmvm%l ~3z

d31NdN03 ONYN3O0 av0Tl
NOILVLIS H3INIVYM 23D

{1 Lleday
LM

B uyyouTo |
. 55310dd ]

=g =

] I

T 1
0 ) —
=L b

=0T [

(m]
—
=l ==

i
= L

— -

43LSYW
INIGNL

WYYV TS:€¥:22 8T/60
MO 8€:TH:€2 8T/60
[31/60

3T/60

bl swJe |y
I Hovpvn



-

W €3 1) el E) oo § |ES) oo § ESY wan
MS D LD W3S NI BN d01s HNvd
d0IS;: Hid _ _ _
EOD  HIL BOD  M3L HBOV K3

NOLL33713S
300A IS

H3dWva 0S H3dWva

d3dnva

H3dN¥0

SSYdAgd 200 SSYdA8 1311iNn0 900 L37NT
L4 ]
8'e ]
sl [ L7E¥S . eTe
: ; . ; i B'ST .
1679 5'6€3 e i gsr
. N N . 0va
9 5* 00t
T
. j|| vu 0° 001
re ; SI
o Cro- Lu 1
Pen
£°0
L6
77
M_ 0'8lE
9
£°6E9 STL0Z
SLZE Z2°8¢69
0°'6Ee3
¥ 09
5'6E3
ﬁm&-ﬂﬁmgw ‘07 d35 | WILSAS HOLIYIH HIS
~ IAAASN I NDILYLS ¥INGVA 93D
(L LLedad | . ojod < . wooz [ - obed ,._ourz_m 7 IR RETEDS

LM -
1€zdoup ‘
0S:ST:TT

£002-das-0? U508 3 H  . HIHCH —_——



HL A0
| ne

: " Lk W
—

Tszdoup
6S:ST:TT
£00Z—-das-0?

L

o

fum}

ot

06¢<Cs

€ LINN

AJTAHIA0 €0 13UNO0 NOJ3
NOILYLS d3N3vA 93D

(5 L1eoay [ @vod

- UYOHIO
.5531034d }

..x

TU Ao 430D hi
i3=3 Lt -
d
I EEE B2 ——
—l==4 L
1
= iR R A E T

S# Jdo=4d JuO

=& Jdo-d O

":owrzw J7 e S ET B2




ey
[neNey]
[HaRNA]

(%]
—

(2]

U

L

.y
o

€291 TII
£00¢-dosS

sty
J4d
dIv

r‘--.
(BB

AIIAH3A0 HIV NOILSNBWO0D
zoE.«._.w w_mzwé wm_u

T {7, ejod

=11

X8

(]

-

o1

., abed (yd1LMs R L




T o344
431104 = m T T m TPl
- AR el e P

T£2doup

0€:ST 1T
£00z-dos—-0?

m SNOIL3NNd LNJONILNGD

3 b

I
[

b— T O
— T oo

d3LSVA

J=w340=0 40T
35¥34IT 078
S A ERTNS m:gDDZﬁu

WKM:L m
d1vd dL

| @D E 5D
JI58 0ske
1394Y1 dL

s
R

[aho
—f
b
T oA )
[
Lt

(SN}
- A ()

[E v

[
(R

[RID

mJ<HDh A

HNoH

SHOOW TIVNNYIN

TTYARAON Rk FAS

- ¥ 0BEZS
Y08y € 1IN0

LINTT TH
, N
|EI8 Lt 07T
divd
(e m
| DD DD 1l
T

ERBNEEINE

AJVENNE ANd

Dmvmb
qoE CerE

RN

431NdN0] ONYN3D avan
NOILYLS H3N3vM 933

{4 LLed9y

LM

@ G

MEOTE |

!

BUNOHTO |
553]08d;

(3 ood

L304VL LLIYAVIIN

30t

abed

{\ wooz (. obed

%10
LI

AR == | 2=

{yozIMs

HILSVA
INIgHNL

Jr FECTED
=




EiE) o

BN

A5 D LD nw3c NI

NOIL33735
Ja0A WIS

1353 Jlvey
4015
0D N34

d3dgnva 0S
S5¥dAg

oy

13534 Il

36MMd
XODV  H3IL

300 SS¥dAd

ED) o
d01S
BOD ML

1
H3dwva
13uno

H3dWvad
J0C 137NI

fm.whqﬁﬁm%m ‘07 d35
G5 /2 ET

— T s Winp 8

W3ALSAS "O13Y¥3H d3S
NOILYLS H3NIYA 333

{4 Lledad (. aod { \ wooz [ abed {yorms W 10998

Tezdoap ;‘; “; ‘ ;,‘1‘ ‘ e
¥S:2Z: €T
£00Z-dos-07

i

EmmmmHm.*
| 5537044}




[

—

0

r
a

bE o

H3LSYN
431108

r%.w.ﬂﬂwnﬁwoam ‘0z J35
G1:92:€1

— Tt e re®WsS

d4=% 3400 T 41074

g Bl ko B e SO

SNOLLINMA INIINILNOI

B NS S
Jlvd dl
o 5 EN
9154 OShE
1300V dl
E =234
: by¥reiiil

SIAON TTYNINYIN

TTYWHON

SELEIE

ADvENNY AN

S0E

H3LNdWOD ONvW30 av0Tl
NOILVLS YANDYM 930

F1- L3
00 449 ==
ForTLIND
o Q Liwg
SO SSosT
£Z S
e ST aH
E=hny ==
STIVLIOL ATIHNOH

NS i

LIWNTITT MO

Ur T

CNENENED
g4 J 8] e )

SA0N 109 LNO D

@ = EE |
M 0TE
[ ERSINNNIIAE

o ¥ 0E

70
_ Ik

yezdoup
ST:92: €T

€00z-das-02

(4.

mWan@WWw _m.JHMfg—mmmmm__

(s L1eday (. ojod {1 wooz {  abed ( Yd1imM§

[ =
l
T
=7 (7 0 L) —
== =L b b LI

—
=17

H3LSVA
INIENL

[ 3dapes [

[=




%moom ‘07 435
1€ L2 ET

T R W

1£zdoup
T€:22 €T
£00Z-dos-02

ally
g1y
NS

IR SN WL
--zmynuammm

$#225  M3ITAY3A0 HIv NOILSNEWaD
€ LINN NOILYLS H3NO¥A 930

L peoey (1 avod

1 .
I¥YSHIO |
. 553]03d 3

L__mmm__-

axod

3,

,.l\,

EOON

(" ebed

(yorms




H¢ JdUudd 0

114 ¥5S

- & JJd0dd

Lad

L& J3Uu4dd Z0

1lid4 4+ =

F& JHOSd

H1 A
%mgm ‘0z 435
£y iz €1

Tese Wy

T£zdoup
A X AL !
£002-das—-0?

e Jdos4d ZU

TEHOT= J0 3UVAdAY

(1 LLedey (. ovjod

ajod (. wooz Jy JREETERS

082cs
£ LIND

AITALIAC 20 13711N0C NOJ3
NOILYLS d3NIVA 33D

wooz (. abed {yoims

[z

LY¥IHI0
553044}




HID
g5 D Lo

EE) oo

4015

sd3E NI

R

NOILJ3T3S
300N H3S

835 NUO
JINOS

[ 13531 Wiouy 13534 1353 WUy
d401s 3NYd d01S
B0 H3d0 FOD H33 XD IFEEN
o & & _|'; % .r.ll*rl\ m)
H3dWvad 0S H3dWwya H3dnva
S55v¥dA8 900 SSYdA8 1371no

S 089
6°¢ 8289
2°2¢9 .
. 6 1l P
601 717 L0 9"t
R
6°7
0 ro-
90 )
£°0
; 1 LLB
lllllllll 6°8-
e 3
b
1"EJ9 L7162
GL2E 8°€23

0°€29

(23 s ]

6T

;mmme%ﬁmcom.owmum 003925 WALSAS HOLIV3H ¥IS
d VYT sriwar £ L1INN NOILYLS 43NIVA 93D
P q 04 OO0 DE 4
1szdoup DU
8Z:17-91
HdSIH IO
£002-dos-02 10

H3dWva
30C L3NI

LT3
13

L
60L

£S5
¥SL

§°8ZE

9 000

0° 00T

2°67




W:.I =5
0 ¥ Jdd
_ HIY
) E65 .E,I ,
/91 W._Ha‘ 7971 =TT
INDTHS
w =ha H1H
JHd
” I
|
e
t1H
mz 51T
1td
]
N [E87 =k 09
- !
’ ob T *. H LT EBET ST
fm_ﬁﬁﬁmgw 02 4B bb226  AITAYIAD HIY NOILSNEWOD E %% NNN
g VLY 0sioziar € LINN NOILYLS #3nNavh 932 s |,
e

(% Leoay (1 a%od (1 wooz (. abed (yorms R ECTEN N o
LA N

Tgzdoup
64:0Z:91 ]
£007-dos-07 e

WoLSn0 §
e




Lad 4375 ‘ _1d OF &

o - .
T# J80=2 S0 3T S# 330=4 IO
Lid 8374 124 8g £
- s J .
T# 330== 20 / TleH LT S# 380=d4 ZU
114 zZTE i

104 B3 &

c# Jdl=d JO W Sl FJ0s4 ZU

14 &4

I
B
'7
[
LL
[
—
-+

NS S S

F# Jd054 20 : Sg Jdodd ZO

TLppum:; L4 19 ¢ THDTS T 35¥dry

rﬁ%ﬂ#ﬂﬂ@&ocw.owamm 06225  MIIAYIA0 20 LIUNO NOJ3
YA1Y ovwest £ LINN NOILYLS HENIVA 933

1£2doJp 0 puo.1) . INIH- -
80:T1Z:91 _... - _wmm
£00Z-das—07 3 10 tn |




00 5k F

H3LSVN
431108

SN €007 ‘07 435

I+ 12:91

TR e W

1szdoup
ob:1Z:9T
£00Z—-das-02

J=% 34243

ERuINE

J=w 40

| D

S EdnA SO

SNOTLINMNA INIINILINOI

(3INS

HIN/IS52 S
3LVY dL

SACAUNW TTYTINYIW

“TYAHON

ek fe EAS|

@ B e
“154 0Sk:

T34v1 dl

== 344
1LOHHL

-
o C

0 ze
e e=1x

[
| A

i)

R

# 0BEZS
7 € LINN

AIVENNY ATNd

¥3C

HILNdW0T aONYW3IA Ov0]
NOILYLS Y3NI¥& 933

(4 Lled2d

(N

w:m3,

td

(mic

gy
—
Pl

T L

°

T —
o)

10

— O T

371
HH

(NN
T _|

STIVLOL AT1dMNOH

i

T

LTINTTT MOTT

N ) €N ED
iz ] wa] vl wo)

G0N T0dLNG D

EN

PHQD

Inl

O L -
o b L

= o

43LSYW
ANIgdNL

{y wooz

oaed {3

4
i
.M

 wgang1o
55330

. abed  (Yo1MS

A 19Les S




Plant Name: WGNR Page:
General Average Report

Reporting Period: 09/20/2003 to 09/20/2003

Site Name: UNIT3 Time of Report: 09/21/03 06:34
Data Averaging Type: 6ém Rolling Average Interval: 1
MW_P60
Date Time (MW )

09/20/03  10:30 305.83
10:36 305.01
10:42 305.16
10:48 305.34
10:54 305.00
11:00 306.17
11:06 305.01
11:12 305.49
11:18 305.99
11:24 305.01
11:30 305.17
11:36 305.32 &
11:42 305.01 {;
11:48 305.33 Q?
11:54 305.00
12:00 305.00
12:06 305,83
12:12 305.00
12:18 305.16
12:24 305.84
12:30 304.83
12:36 305.17
12:42 305.16
12:48 305.50
12:54 305.34
13:00 305.66
13:06 305.34
13:12 305.00
13:18 305,33
13:24 305.33
13:30 304.99
13:36 306.00
13:42 306.17
13:48 304.50
13:54 305.17
14:00 305.17
14:06 305.50
14:12 305.01
14:18 305.16
14:24 305.66 (V
14:30 305.34 53
14:36 305.33 v
14:42 304.84 t
14:48 304.83
14:54 295.40
15:00 262.76
15:06 256.51
15:12 257.51
15:18 260.14

15:24 261.84Y



Plant Name: WGNR Page: 2
General Average Report

Reporting Period: 09/20/2003 to 09/20/2003

Site Name: UNIT3 Time of Repoxrt: 09/21/03 06:34
Data Averaging Type: ém Rolling Average Interval: 1
MW P60
Date Time (MW )
09/20/03 15:30 259.86\?
15:36 260.29
15:42 262.30
15:48 264.00
15:54 263.85
16:00 262.67
16:06 262.67
16:12 263.01
16:18 262.00
16:24 262.33
16:30 255.44
16:36 240.96
16:42 227.45
16:48 218.22 “)
16:54 204.27 §
17:00 204.45
17:06 208.20 %
17:12 205.48
17:18 207.69
17:24 205.78
17:30 206.56
17:36 206.42
17:42 206.42
17:48 206.59
17:54 206.57
18:00 206.76
18:06 206.23
Average = 276.28
Maximum = 306.17
Minimum = 204,27
Possible Values = 77
Included Values = 77
Total = 21273.62
* - excluded values (miseing, 00C, invalid, suspect)
< - missing
T - out-of-control
I - invalid
S - suspect
H - exceedance
F - stack not operating
B - invalid (PADER)
U - missing data substituted
-999 - missing value

-888 - value could not be calculated



APPENDIX D

COAL AND ASH LABORATORY ANALYSES:

D.1
D.2
D.3
D.4

BRANDON SHORES CAMPAIGN ONE

CRANE STATION CAMPAIGN ONE

WAGNER STATION CAMPAIGN ONE

CAMPAIGN TWO: BRANDON SHORES AND WAGNER

D-1



APPENDIX D.1
BRANDON SHORES COAL AND ASH ANALYSES
CAMPAIGN ONE



FROM :SGS-BALT IMORE

June 11, 2003

congtellation Energy Group

Fort Smallwood Complex
1000 Brandon Shores Road
Baltimore, MD 21226

Xind of sample
reported to us

Sample taken at
Sample taken by
Date sampled

Data received

Coal

BRANCON SHORES
Youreelves
April 22. 2003

April 28, 2003

Analygis Report No.

PROXIMATE ANALYSTIS

FAX ND. :41B3551865

Jun. 11 2283 11:28AM P7?

APDRESS ALL CORARESFONDENCE TO:
COMMERCIAL TESTING & ENGINEERING CO.
1601-A EAST PATAPSCO AVENUE
BALTIMORE. MD 21228

TEL: (410) 355-1658

FAX: (4 1C) 956-1865

Sawple identification by

Ygourselves

Sample ID:
BRANDON SHORES
unic {1

RUN 2

8/22/03

MATQUSAX

£6-10675-55

ULTIMATE ANALYSTS

Ag_Received Dxy Basis

An Recaived Dry Basis

% Moisture 7.20 KK

% Amk 11.23 12.10

% vVolatile HIRANK HIERK

% Fixed Carbon KKK, RTHIAK
100.00 100.00

Btu/lb 12189‘/ 13135

% Sulfur 0.66 0.7

NAF Btu 14943

MEMBER

Minorals Sepvices - Corperats Office

: - Conrng gl disting X fngineecng o, '
F488

me $. Highland Ava., Suite 2108, Lombard, 1L 50148 t{B30) 952 8300 {16301 363-9306  wwwv.sgs.rom

% Moiature 7.20

% Carbon 69.04

% Hydrogan .15

% Nitrogen 1.29

% Sulfux 0.€6

% Ash 11.23

% Oxygen{diff} G.43
100.00

Reapoctfully submilted,
COMMERCIAL YESTING & ENGINEERING CO.

o

more LaDarmLory

ARAKOC

74.

12

40

.39
.71
.10

100.

6o

Membhor of the 565 Group (SOt Bénsrale 3o Sirvnlinnrnt

TERME AND CONDITIONS ON REVERSE



Jul 10 03 0S8:11p Svendsen 410 548 8652 p-1
FROM :SGS-BALTIMORE FAX NO. :4183551965 Jul. @3 29a3 1@:46AM P2
)
T ADDRESS ALL CORRESPONDENCE TO:
COMMERCIAL TESTING & ENGINEERING CO.
June 27, 2003 1501-A GAST PATAPSCO AVENUE
BALTIMORE, MD 21226
: -195
b Constellation Encrgy Group E&Jﬂ%gﬁdag
Fort Smallwood Complex
1000 Brandon Shores Road Sample ldentification by
Baltimore, MD 21226 Yourselves

Kind of sample
reported to us

Brandon Shoree
Unit #1
Run 1

Sample taken at BRANDON

gample taken by Youxsgelves

EMISSION STRATEGIES
Date pampled ------

SHEILA GLESWMAN
Date received June 13, 2003

Analysis report no. 86-10735-02
PARANETER RESULTS ppm

Mercury, Hg 0.09 ppm

Raapeci{ully submited,
COMMERCIAL TESTING & ENGINEERING CO.

Bailtimore Laboratory
Minorals Sanvices - Corporate 0ffice

_ .} 1919 8. Highiand Ave., Suite 2108, Lombory, . i0149  ((630) 953-93011  1{30] 953-9306  www.sgs.com
cans "

Tanrmpreis Tossting X 1 ngineering S,

Mamber of o SGS Group (Sosis Gndeste 66 Survniiancel
TPRMA aND NOMNMTOAE Na OOEQr:



FROM :SGS—-BALTIMORE

June 2, 2002

Constellation Energy Group

Fort Smallwood Complex
1000 Brandon Shorea Road,
Baltimore, MD 21226

Kind of pample
reported to us

Jampla taken at
Sample taken by
Date sampled

Date recelived

Fommneial fextg A Capiriaind G, | Minarels Sawvicas - Comporato Office

BRANDON

Yourselves

May 21, 2003

PARAMETER

Mercury, Hg

Loss on Ignition

FAX NO. 14103531965 Jun. @2 2883 89:39M P16

H ADDRESS ALL CORRESPONDENCE TG:
| COMMERCIAL TESTING & ENGINEERING CO,
\ 1501-A EAST PATAPSCO AVENUE
1 . BALTIMORE, MD 21220
( TEL: (410) 355-1958
{ FAX: (410) 355-1906
!
1

dample identification by
Yourselves

ASH
Bl
RUN 1
NORTH

FMISSION STRATEGIES

SHEILA GLESMAN/STEVE MATOUSEK

Analysls tq’port_ no. BG-10701-25
; !

e

Respactfully submitted,
COMMERCIAL TESTING 8 ENGINEER|NQ CO.

W

Battimore Labomtory

1919 3, H»ghlan(l Avo.. Suits 2108, Lombard, !@_GOMH (830} 953-9300 1(630) 953-0306  www.sgtiom
Faps RS _ Mombar of the 308 Broug (Sacdtd Gdnérmia de Sumvailancal
YEAMS AND CONDIMONS ON REVERKE
*d
91 2598 6+S 01+ uaspusang d2z2:20 €0 20 unr



FROM :SGS-BALT IMORE lFﬂX NO. :4103551965 Jun. B2 2083 BI:39AM P17

ADDRESS ALL CORRESPONDENCETO:
COMMERCIAL TESTING & ENGINEERING CO.

June 2, 2003 : 1601-A EAST PATAPSCO AVENUE
> BALTIMORE, MO 21226

Constellation Energy Group . TEL: (110} 3551950

Fart Smallwood Complex . FAX: (410) 3561905

1000 Brandon Shores Road . Sample identification by

Baltimore, MD 21226 ’ Yourselves

Kind of sample ASH

1
1
reported to ue . . | ! ASH
: : i Bl
Sample taken at BRANDON | : RUN 1
. . i SOUTH

Sample taken by Yourmelvesg, .
: : : EMISSION STRATEGIRS
Date sampled ----- - ) : X
- : : SHEILA GLESMAN/STEVE MATOUSEK
Date recaived May 21, 2003 : |

Analysis reéport no. 86-10701-26

PA TER RESULTS ppm
Mercury, ‘Hg . <0.04 ppm
Loss on Ignition : 9.12 &
: 1
: i
: I
i
! !
: 1
! {
!
MEMBER : Respectiully submiitnd,

' COMMERCIAL TESTING & € Eéﬂ INQ CO.

. ! Bsattimaore Laboratory
Commmerial lesuny & Faginaeriog o Mincrals Sevvivesz» Corporata Office

1919 8. Highland Avo.. Suito 2108, Lombard. LG40 11630) 353-9300  1(630) 9539300  www.sps.com
= T ' ) )

 rape | Mamher of tha-SCS Group (Secidte Gandrale an Sunmilinnon)

|
| temms anDlCONDITIONS ON REVERSE

L1-d
2598 B+S 01+ uaspuang d2z2:20 €0 20 unr



FROM :SGS-BALTIMORE

June 2, 2003
> Constellation Energy Group
Fort Smallwood Cowmplex

1000 Brandon Shoreg Road
Baltimore, MD 21226

Kind of sample ASH
raported to us

Sample taken at BRANDON
Sample taken by Yourselves
Date sampled ------

Date received May 21, 2003

FAX NO. :4103551965 Jun. B2 2003 09:39AM P18

ADDREES AlLL CORRESPONOENCE TO:
COMMERCIAL TESTING A ENQINEERING CO.
1501-A EAST PATAPSCO AVENUE
BALTIMORE, MO 21228

TEL: (410) 355-1058

FAX: (410) 366-1065

; gample identification by
. Yourselves

ASH
Bl
RUN 2
NORTH.

EMISSION STRATEGILES

: SHEILA GLESMAN/STEVE MATOUSEK

!
|
)
{

" Analysie rdpaort no. 86-10701-27
. : !

PARAMETER
Mexcury, 'Hg

Lose on Ign

MEMBER

|
1
RESULTS ppm
—
: ~0.04 ppm
1
i

ition 9.96 %

Rospoctiully submittad,
COMMERCIAL TEGTING & ENGINEERING CO.

Baltimare Labarriory

Commenzial Tesling & Doy o, | Minerals Sarvices - Corporato Office

1

919 S. Highland Ava., Suite 7108, Lombarg, & 60140 €(830) 953-93D0  1{630) 953-9406  wwwy.30s.com

r

1:4GE

81 d 2598 6+#S OId

. Membar ot tha S&8 (raup ISocidtd GAnAirnie de Survailisnoal
TERMR ANN CANNITIONR NN REVEaRE

uaspuans d22:20 E0 20 unr



FROM :SGS-BALT IMORE FAX NO. :41@3551965 Jun. 02 2083 99:3%AM P19

‘

- - l ' ADDRESS ALL CORRESPONDENCE TO:

COMMERCIAL TESTING & ENQINEERING CO.

June 2, 2003 , 1601-A EAST PATAPSCO AVENUE

> : ; ‘ BALTIMORE, MD 21226
. . G 6,

Constellation Energy Group : i mg; 365 196

Fort Smallwood Complex

1.000 Brandon Shores Road Sample identification by

i
i
Baltimore, MD 21226 ; Yourselves

: _ !

'

Rind of samples ASH . :

reported to us : ) ! ASH
: : ‘ f Bl

Bample taken at BRANDON : o RUN 2
: . SOUTH

Sample taken by Yourselves :
. 4 ; EMISSION STRATEQIES
Date gampled ------ .
. SHEILA GLESMAN/STEVE MATQUSEK
pate racaived May 21, 2003

Analysis report no. 86-10701-28

PARAMETER RESULTS ppm
Mexcury, Hg <0.04 ppm
_Loss on Ignition 8.16 %

Rospoactully submitied,
COMMERCIAL TESTING & ENGINEERING CO.

. : aal Tatory
Contneiesd desting % Logineariog U, ) Mindtals Servicos - Corporata NMfice

| 1914 8. Highland Ave., Suito 2108, Lomhard. (L 60148 ¢ (530} 853-9300 1{630) 9530308 www.sgs.com
- L ! Momiiet of ve SO Broup (50niAvh Ghnfienin dn Sureallinncel

© TERMS AND QONDITIONS ON REVERSE

61-d 598 6%S 01+ usspuang dgz2:20 €0 20 unr



FROM :SGS-BALTIMORE FRX NO. :4183551965 Jun. 82 2983 @9:39AM P20

N |
|

ADDRESS ALL CORREGPONDENCE TO:
COMMEACIAL TEGTING 8 ENGINEERING CO.

June 2, 2003 . : : 1501-A EAST PATAPSCO AVENUE
. BALTIMORE, MD 21226

Constellation Energy Group : Teu :::g; i

Fort Smallwood Complex .

1000 Brandon Shores Road : Sample identification by

Baltimore, MD 21226 . Yourgelves

Kind of pample ASH

reported to ua ASH
Bl

Sample tasken at BRANDON RUN 3
NORTH

Sample taken by Yourselves
Date sampled -E-:-----

Date received May ‘21, 2003

Frrg,

o2-d

EMISSION STRATEGIES

SHEILA GLESMAN/STEVE MATOUSEK

.

Lnniyais réporc no. 86-10701-29

PARANETER RESULTS ppm
Mercury, 'Hg ' <0.04 ppm
Lose on Ignition ' 9.40 %
il
;
|
i
!
' '
i i
: 1
: !
t
i
: |
i i
Respeciiully submilted.

COMMERCIAL TESTING & ENGINEERING CO.

. Raitimore Laboratory
Cayinacial temting % Dayinenring o | Mingrals Sepvices “Comporata Olfia
191U §. Highlaad Aye., Suite 2108, Lombard, L 60148 ¢ {530} 953-9300 1{630) 9539306 www.ags.com

Mnmine of Y SGS QrDUP 1SoalMd QRnlreln dn Qurveifignan)

| TERMS ANG £ONAIIr ras BOEm—-

€s98 6+S 01 Uaspuang dgz2:20 €0 20 unc



FROM :SGS-BALT IMORE FAX NO. :4103551965 Jun. B2 2003 ©99:39AM P21

———

. ADDRESS ALL CORREEPONDENCE YO:
COMMERCIAL TESTING & ENGINEERING CO,
1601-A EAST PATAPSCO AVENUE
BALTIMORE, MD 21226

TEL: {410) 385-1950

FAX: (410) 2565.1065

June 2, 2003 ' . !

Constellation Energy Group
Fort sSmallwood Complex

1000 Brandon Shores Road '’ : Sample identification by
Baltimoxe, MD 21226 : Yoursclves

Kind of sample ASH

reportad to us ' : ASH
, . Bl
Sample taken at BRANDON RUN 3
' SOUTH

sample taken by Yocureelves

. EMISSION STRATEGIES
Date aampled ------

SHEILA GLESMAN/STEVE MATOUSEK
Date recelved May 21, 2003

Analysis report no. 86-10701-30

" PARAMETER : RSULTS ppm

i
Mercury, Hg | | <0.04 ppm
. i ]
[}

Loss on ignition 7.92 %

Rarpacully submitied,
COMMERCIAL TESTING 8 ENQINEERING CO.

i Baltimory Leboratory
Ut Jesting & Fngineeritg Co. | Mingrala Sevices - Corgacate Nifice
-] 1919 8, Highland Ave.. Suito 2108. Lombard, fL 50148 ¢ [630) #53-8300 (6830} 153-9306 www.sga.com
{ . -

a8 Membur uf thr SRS Greup (Socléth Cénbrain do SurvoRinnua)

TERMS8 AND CONDITIONS ON REVERSE

12-d 2598 6+S 01+ usspuang deg:20 €0 20

ungp



FROM :5GS-BALTIMORE

_SGS

-

Kind of msample
reported to us

Sample taken at

gample taken by

June 11, 2003

constellation Enexgy Group
Fort Smallweod Complex

1000 Brandon Shores Road
paltimore, MD 21226

Coal

RRANDON SHORES
Yourselvaes
Date sampled April 17, 2003

Date received April 2§, 2003

Analysls Report No.

PROXYMATE ANALYSTS

Ag Recelved

MEMBER

F $06

¥ Moisture 7.58
% Ash 12.32
% volatile AWHOORX
% Fixed Carbon RKHKKX
100.00
Btu/lb 11685
% Sulfur 0.67
MAF Btu
Uooeercal destug & T ngirering Cn

FRX MNO.

Dry Basis

RKXCK
13.33
HAKKX

. +%,2:0.9

100.00

J/ 12875
g.72
14855

14103551965

Jun. 11 2883 11:28AM PG
ADDRESS ALL CORRESPONDENCE TO:
COMMERCIAL TESTING &

ENGINEERING CO.

1501-A EAST PATAPSCO AVENUE
BALTIMORE, MD 21226

Sample identificatien by
Yourselves

Sample ID:

BRANDON SHORES

unic #2

RUN 2

4/17/03

MATOUSAK

86-10675-52

ULTTMATE ANALYSIS

As Received

% Molgtuxe 7.58

% Carbon 67.24

% Hydrogen 4.03

% Nitrogen 1.23

% Sulfur 0.867

% Ash 12.32

% Oxygen (dL1f¥f) 6.93
100.00

Respectiufly submitted,
COMMERCHAL TEGTING & ENGINEERING CO.

e

Baltimore Laboratsry
Mitnraln Sarvicas - Corporgte Cine

YEL: (410} 355-1968

FAX: {410} 3551965

Dxy Basino

AKX
72.75
4.36
1.33
0:72
13.33
7.51
100.00

, 1§18 3. High!mdAva,_§uilg 2100, Lombard, IL 63148 {630 353-9300 {530} 953-8306 www.sgSaoiD

i

Mambor of the SOS Graup [Sucitts Blindrula in Strevnilinars}

TERMS AND CONDITIONS ON RRVERGE



FROM :SGS-BALT IMORE FAX NO. :4183551965 Jun. @2 2083 BI3:37A4M P1O
: 1

ADDRESS ALL CORRESPONDENCE TO:
COMMERCIAL TESTING & ENGINEGRING CO.

June 2, 2003 1501-A EAST PATAPSCO AVENUE
»~ BALTIMORE, MD 21229
Constellation Energy Group TEL: (410) 356-1958
. FAX: {810} 355-1965
Fort Smallwood Complex . (103
1000 Brandon Shores Road : Sample identification by
Baltimore, MD 21226 . Yourselves

Kiad of sample ASH

reported to us ASH
. . B2
Sample taken at BRANDON : i RUN 1
NORTH

Sample taken by Yoursclves

: : . EMISSION STRATEGIES
Date sampled ~------ . t )

! ) SHEILA GLESMAN/STEVE MATOUSEK
Date received May 21, 2003

Analysis report ma. 86-10701-19

PARAMETER RESULTE ppm
Mercury, Hg : 0.04 ppm
Loss on Ignition ) 2.47 %

: [}

j i

! }

! !

1 E

i i

: ]

: !

! |

MEMBER ‘ Respoctiully cubmilted,

: :— l L . COMMERCIAL TESTING & ENGINEERING CO,

b —

. Bultimore Laboratory
Crannwaaciid osting & 1 ginnesion G ‘ Minarals Sorvices!- Comorata Difice . .
: | 1318 S, Highland Ava., Suite 7108, Lombard, I 60148 1 (630) 953-2300 1(630) 953-9306  www sgs.com
g . i ! Mambur af the SGS Grma (Saeléth Gonaenin do Survilbmce]

‘' i TFRMA &AM /AT (Arn mis o o

o1 -d 2598 6+S 01+ uaspuang dgz2:20 €0 20

unge



FROM :SGS-BALT IMORE FAX NO. :4103551965 Jun. @2 2883 B9:38AM P11

ADDRESS ALL CORRESPONDENCE TO:
. : COMMERCIAL TESTING 8 ENGINEERING CO,
. : : 1501-A EAST PATAPSCO AVENUE

June 2, 2003

‘ . ; 4 BALTIMORE. MD 21226
[ g , . , . TEL: (410) 355+1950
! Constellation Enexgy Group . FAX: 410) 3661965

Fort Smallwood Complex : : )

1000 Brandon Shoxes Road : ! Sample identification by

Baltimore, MD 21226 i : Yourselves

Xind of sample ASH

reported to us ) ASH
. B2
Sample taken at BRANDON ) RUN 1
SOUTH

Eample taken by Yourselves

EMISSICON STRATEGIES
Date sampled -----

i . SHEILA GLESMAN/STEVE MATOUSEK
Date raceived May 21, 2003 !
]
i
1
]
- Analysie reipozt no. B6-10701-20
: i

i

PARAMETER ' RESULTS ppm
Mercury, Hg . © . 0.05 ppw
Lose on Ignition f 11.00 %

MEMBER Reapectiully submittod,

. : COMMERCIAL TESTING & ENQINEERING CO.

{

Cotmnercizd Trstimg & T aghwsering ). Minarals Services - Corporate Dfficw
1919 §. tighlang _Avo.. Suite 2108. Lombard, I 6148 ¢1630} 9534300 1{630) 1139308 www.sgs.com

Mombor of st SRS Oroup (Sosidrd 09n6rata un Sirvglibenca)

TERMS AND'CONDITMANS AN DewEn R

11°d 2598 6%S 0O1d uaspuang diz2:20 €0 20 ung



FROM SGS—-BALTIMORE FAX NO, :4183551965 Jun. 82 2083 @9:38AM P12

ADDRESS ALL CORRESPONDENCE TO:

: COMMERCIAL TESTING & ENGINEERING CO

June 2, 2003 : 1501-A EAST PRTAPGCO AVENUE
BMI_'I:MORE. MD 212268

; EL: (410) 366-1858

> Constellation Enerdy Group FM::“(); Sr oo
Fort Smallwood Complex

1000 Brandon Shorca Road 9ample identification by

Baltimore, MD 21226 i yourgelves
1
Kind of sample ASH i : ;
reported to us : - ASH
: o B2
Sample taken at BRANDON . X RUN 2
) : : NORTH

Sampla taken by Youraselves
’ EMISSION STRATEGIES

Date sampled ------
SHEILA GLESMAN/STEVE MATOUSEK

Date raceived May 21, 2003

Analysis report no. 86-10701-21

PARAMETER | HESULTS ppm

]
Mercuxy, Hg ; 1 <0.04 ppm
; |
Loss on Ignition ! 2.09 %
|
| f
i |
! [
: l
i
)
MEMBER : Respectully submiited,
i

; COMMERCIAL TESTING & ENGINEERING CO.
{
L
: ! Baltimorn Ladoeatory
Commmurcizd Testog R ngiesoneg Un. | Minaeals Servicasy Corparate Qlfics
: 19]9_ §._!lithw Avu.,_‘_S\An.iteP g!o@lumbmd L6014 ¢(630) 953-9300 HS?(_II 953-9306 www.sps.com

: X . Mamner of the SGS Granp (8oclerd Aseéral dn Survnilance)
1 TERME AND,GONDITIONS ON REVERSE

21-d 2598 6+S 01+ uaspuang diz2:20 €0 20 unp



FROM :5GS-BALTIMORE fl-'QX NO. :4163551965 Jun. B2 2003 @9:38AM P13

e e s

ADDRESS ALL CORRESPONDENCE TO:

: : COMMERGIAL TESTING B ENGINEERING co.

; 2 : : ! 1501-A EAST PATAPSCO AVENUE
June 2, 003 ; : BALTIMORE, MD 21220

C ' . (410) 95511
> Constellation Enexgy CGroup Eaduggiygﬁ
Fort Smallwood Complex i
1000 Brandon Shores Road : . Sample identification by
Baltimore, MD 21226 . Yourselved

Kind of sample ASH

reported to ue f ASH
‘ { B2
Sample taken at BRANDON . . RUN 2
’ ‘ SOUTH

Sample taken by Yourgelves
' EMISSION STRATEGIES

Date sampled ~----- .
SHEILA GLESMAN/&TEVE MATOUSEK

1]

|

»

Date received May 21, 2003 - ',
i

. Analysie rdport mo.  86-10701-22

Mercury, Hg : 0.05 ppm
Jsosm on lgnition 9.79 %
; i
: \
B b
? i
§ l
: l
1
|
|
|
MEMBER Aespoctiully submitted.
[__ COMMERCIAL TESTING & ENGINEERING CO

/2

Baltmore Laboratary
Conmpnreinl Trsting & avprseesing Ca, | Minarals Servieas - Carporate Dftice
19.‘_9 S H@lang_/-_\ve., Suit 2100, Lombard, [| G148 1630 I63-9300 4 {5 953-9306  www.sgs.com

. : Mpmbar af thn SBS Group (Sovitts 8sndrai do Suveliloncet
: TEAME AND GONDVYIONS ON REVERSE

€1 -d 2598 6+
S Ot uaspuang diz:20 €0 2g unc



FROM :SGS—-BALTIMORE FAX NO. :4103551965 Jun., 82 2093 @9:38RAM P14

a8

June 2, 2003

ADDRESS ALL CORRESPONDENCE TO:
COMMERCIAL TESTING A ENGINEERING CO.
1501-A EAST PATAPSCO AVENUE
BALTIMORE, MO 21226
TEL: (410) 355-1958
FAX: (110) 355-1065

>

Constellation Energy Group
Fort Smallwood Complex *

1000 Brandon Shores Road . Sample identification by

Baltimorc, MD 21226 : ! Yourselver
Kind of sample ASH .
reported to us . ASH
: : B2
Semple taken at BRANDON : ; RUN 3
: NORTH

Sample taken by Yourselves
EMISSION STRATEGIES
Date sampled ------
SHEILA GLESMAN/STEVE MATOUSEK
Date received May 21, 2003 :

Analyele réport no. 86-10701-23

COMMERCIAL TESTING & ENQINEERING CO.

PARAMETER HESULTS ppm
: ]
Mercury, -Hg i <0.04 ppm
. ) |
- Loas on Ignit'r'on I 3.72 %
: . |
’ !
!
: 1
{
X |
MEMBER : ! Raspactiully submitred,
i
1

Conneodat fusiingg 8§ agiweetiong Ca, Mlne'yala Services - Corporata 0ffich
1819 5. Highlond Ava.. Suite 2108, Lombard. (L 60140 ¢1830] %i2-3300 #(330} 953936 www.sgs.com

Mambnr nf the §33 Uroup ISacidvh Réndrale e Survalljunc.a)

: TERMS AND c'fmnrnnun ON NPVENKIFE

$1°d ¢S98 6+S 01+ uaspuang drz:20 €0 20 unr



_FROM 1 SGS-BALT IMORE F'|9X NO. :'41@3551965 Jun. B2 2003 @9:38AM P15
| | '

P AR

ADDRESS ALL. CORRESPONDENCE TO:
: COMMERCIAL TESTING 8 ENGINEERING CO.
June 2, 2003 1601-A EAST PATAPSCO AVENUE

Constellation Fnexgy Group

Fort Smallwood Complex ‘

1000 Brandon Shores Road Sample identification by
Baltimore, MD 21226 ] Youreelves

Kind of sample ASH

reported to us ) : ASH
: B2
Sample taken at BRANDON RUN 3
| SOUTH

Sample taken by Yourselves . ‘

’ : EMISSION STRATEGIES
Date sampled +~-----
SHETLA GLESMAN/STEVE MATOUSEK

Date received May 21, 2043

i i
Anallysis rdport mo.  B86-10701-24

PARAMETER RESULTS ppm

Mercury, -Hg . 0.05 ppm

Loss on Ignition Z 12.135 %
: |
: {
: 5
: |
! |
; ]
' !

MEMBER ) Raepoctiully submitied,

COMMERACIAL TESTING & ENGINEERING CO.

|

Comnmaid Tosting B imaiing Co. | Minerets Servicas - ilorporam Office

BALYIMORE, MD 21228
TEL: {410) 355-1958
FAX: (410} 355-1905

1914 S, Highland Ave., Suita 2100, Lombard. K 60148 ¢(530) 661-9300 ¢ {630) 963-9306 www.sgs.co;n
| T - v

Fa0% i . | Mem har nf tha SRS Rrnun (Rnciétd Odndrale de Survesiisncol
' , TRAMS AND CDNOITIONS ON REVERSE

s1°d 2598 6+S 01+ uaspuang dgz:20 €0 20

ung



APPENDIX D.2
CRANE STATION COAL AND ASH ANALYSES
CAMPAIGN ONE



FROM :5SGS-BALTIMORE ) FAX NO. :?1@3551965 Jun. B2 2083 99:48AM P23

|
|
\
i
}
{
[
I
!
Ll

June 2, 2003

ADDRESY ALL CORRESPONDENCE TO:
COMMERCIAL TESTING & ENGINEERING CO.
1501-A EAST PATAPSCO AVENUE
BALTIMORE. MD 21226

: ; TEL: (410) 355.1950
Constellation Energy Group ° mx:f«o; 301008
Fort Smallwood Complex * : .

1000 Brandon Shorca Road Saunple identification by
Baltimore, MD 21226 . . Yourselves

Kind of sample COAL )
reportad to us . COAL

) C1-COAL-0417
SBample taken at CRANE

Sample taken by VYourselves ,
: . ! EMISSION STRATEGIES
Date samplad ~-.---- .
SHEILA GLESMAN/STEVE MATOUSEK
Date raecaeived May 21, 2003 . :

)
§
!
1
: : |

| Analysis report mo. 86-10701-37

: : -
PARAMETER : RESULTE_ppm

i
. Mercury, 'Hg E : 0.26 ppm

MEMBER Rospectiully submhiad,

. COMMERCIAL TESTING 8 ENGINEERING CO,
o~

-

) ) Balimorg Leboratory -
Crwnngiuint Jesting K 1 amearing Co, Minarals Sorvices - Corsparata Office

| 1319 S. Hightand Aye.. Svitc 2100, Lamhard, K. 60140 U(S;i'Ol 953-9300  11630) 953-9308  www.3(s.comm

fans
Mumber uf thn SR8 Braun (Sncione Statriin de Sprvaikance)

TEOMB ARMN A A ArTANn s S e

g2-d 2598 6+S 01+ uaspuansg dez:20 €0 20

unp



Jul 10 03 09:12p

Svendsen 410 549 8652 p.2
FROM :SGS-BALTIMORE FAX NO. :41@355196S Jul. @3 283 1@:46AM P3
T ) ADDRESS ALL CORRESPONDENCE TO:
COMMERCIAL TESTING & ENGINEERING CO
June 27, 2003 1601-A EAGY PATAPSCO AVENUE
BALTIMORE, MD 21228
| . TEL; (410) 3551358
) Constellation Energy Group FAX: (410) 355-1985
Fort Smallwcod Complex
1000 Brandon Shores Road sample identification by
Baltimoxe, MD 21226 Ygurselves

Kind of pampla COAL
reportad to us COAL

C1-COAL-0417
Sample taken at CRANE
Sample taken by Yourgclves

EMISSION STRATEGIES
Date pampled ------

SHEILA GLESMAN
Date received June 13, 2003

Analysis reporxt no. B6-10735-03

PA E RESULTE ppm
Mercury, Hg 0.26 ppm

MEMBER

— Roeapactivly submilted,
COMMERCIAL TESTING & ENGINEERING CO.

W/ -
Batlimora Laboraiory

rv;in?rals Sarvires - Corporatn Offico
1919 S. Hiahl Sui ]
. , ahland Ave., 5‘""‘_7’.‘_'&":""!'.’?‘0' L 60148 ¢(630) 953-93M 1(630) 953-9308 WUW.S03.c0Mm

Cormeuenind Juitiog X 1 ngingsing Cn,

Mambinr uf tlm SG8 Broup (Sncifté i
+P_S AN v . e P (Sacifté Gonérale o Swnitlnnce)



FROM :SGS-BALTIMORE FRX NO. 14183551965 Jun. B84 2883 B9:41AM P2

I ADDREES ALL CORRESPONDENCE TO;

: : COMMERCIAL TESTING & ENGINEERING CO
June 4, 2003 : ! 1501-A EAST PATAPSCO AVENUE
. ; BALTIMORE, MD 21226
Congtellation Energy Group . ) TEL: (410) 355-1958

Fort 8Smallwood Complex i FAX:(410) 3551965

1000 Brandon Shores Road

Sample idantification by
Baltiimore, MD 21226

Yourselvesr
i
i I
! I

Kind of sample ASH ' ; !
reported to usa , ; ASH
‘ ‘ C1-~COMPOSITE-0417

Sample taken at CRANE ;

Sample taken by VYouraelves ' !
’ ' i EMISSION STRATEGIES
Date sampled ----- -

' SHEILA GLESMAN/STEVE MATOUSEK
Date receivad May 21, 2003

'
I
|

Analysis report no. 86-1070)-36

PARAMETER _ RESULTS ppm
Mercury, Hg . 0.80 ppwm
Losp on Ignition 13.93 % ﬂ

i
|
\
\
I
)
!
|
|
' '
i
'

MEMBER

B

Reapactilly submittnd, :
COMMERCIAL TESTING & ENQINEERING CO.

! Ballimore Labaratary 5

i
Laneeeial st K Ve g Co. | Minerals Sarviced - Corporate Offica
_ s Highlaud!AvD, Suite 210B, Lombard, 1. 6014D {630} 963-9300  1{630) 953-9306 www 4ns.com

F.4rn
\ Momuor af the QY Group (Sncisth Ganfraln de Survnitiancol

TROMG 45IM AALRITIALIA AL b m——



. FROM :SGS-BALTIMORE FAX NO. :410355136S Jun. 82 2003 @9:40AM P24
: C v -

ADDRESS ALL CORRESPONDENCE TO
COMMERC AL TESTING & ENGINEERING CO.
1601-A EAST PATAPSCO AVENUE
BALTIMORE, MO 21226 -
TEL: (410) 355-1A68
FAX: (410) 3551965

June 2, 2003

Constellation Energy Group
Fort Smallwood Complex :
1000 Brandon Shoxes Road Sample jdentification by
Baltimore, MD 21226 ) i . Yoursaelvesa )

Kind of sampla COBAL : .
reported to us . . . COAL

: : C1-COAL-0418
Sample taken at CRANE

Sample taken by Yourselves
EMI3SSION STRATEGIES
Date spampled ------
SHE1LA GLESMAN/STEVE MATOUSEX
Date recaived May 21, 2003

Analysis redport no. 86-10701-39
PARAMETER : EBUL m
N [}
- Mercury, -Hg 0.16 ppm
‘ i
o
. i |
t 1 ‘
‘ : |
' i
: r
! !
: i
: '
: |
|
i
{
MEMBER : Regpecihully submittod,
I

COMMERCIAL TESTING & ENGINEERING CO.

'
|
]
!

. : Baltimor Labomtory
Compmnteial Jasting & Cntjinecring B0 ] Minerals Services -:Corperato Office
"] 1918 5. Highland Ave., Suits 2100, Lombard, [L 60140 ¢(630) 953-9300 €830} 953-5308  www.squ.om

F.a8% ' Memder 0l 1ho SBS Group (Sncidek fidndraln de Survelitancal
TEMAS AND COMOTINNR NN DEVEORCC

$2-d
2598 B+S OI¢ uaspuang degzg:20 €0 20 ung



FROM :SGS-BALT IMORE

June 4, 2003
Constellation Enexgy Group
Fort Smallwood Complex

1000 Branden Shorea Road
Baltimore, MD 21226

Kind of sample ASH
reported to us

Sample taken at CRANE
Sample ‘taken by Yohrsﬁlves:
Date sampled ------

Data received May 21, 20d3

|

FAX ND. :4183551965

Jun. B4 2083 B3:42AM P3

ADDRESS ALl. CORRESPONDENCE TO
COMMERCIAL TESTING & ENGINEERING CO.
1501-A EAST PATAPSCO AVENUE
BALTIMORE, MD 21226

TEL: (410) 356-1956

FAX;: (410) 355-1666

Sample identification by
Yourselven

ASH

|
]
|
1'
|
|
|
|
|
|
|
i
I

Cl-COMPOSITE-OﬁJB

EMISSION STRATEGIRS

SHEILA CGLESMAN/STEVE MATOUSEX

. i
Analyaies rdport no. B6-10701-38

PARAMETER

RESULTS ppm
Mercury, .Hg 0.82 ppm
Loge on lgnltion : 19.28 %

MEMBER

(R

Enmericd sty & lugineeriog G- ) Minerals Sorvicos - Corparate Otfice

Renpectiully aubmitted,

Beltimare Laboratory

COMMERCIAL TESTING & ENGINEERING CO.

1919 8. Highland Ave., Suite 2100, Lombard, IL GUIAR +(F30) 953-9300  11630) 953-9308 vwws),ngr.‘com
! T : e

]
TFRMR AN AANNITIAMLG AN REVENDE

Meimber of thn S6S Rraup (501616 Bonfrnln rin Snrvaiiiance)



_ FROM :SGS-BALTIMORE

ses

I
|
! 5

FAX NO. :41@3551965 Jun. B2 2003 29:48RM P25
| : ] X . .

. ADDRESS ALL CORRCSPONDENCE TO:
i COMMERCIAL. TESTING A ENGINEERING CO,

June 2, 2003 ‘ : 1801-A EAST PATAPSCO AVENUE
> ' : BALTIMORE, MD 21226

constellation Energy Group , : e mgg FEP4

Fort Smallwood Complex . '

1000 Brandon Shores Road Sample identification by

Baltimore, MD 21226 ) Yourselves

RKind of sample COAL )
reported to ua cOoaL

: ' C1-COAL-0419
Sample taken at CRANE ! :

Sample taken by Yourselves
: : EMISSION STRATEGIES

pate samplad --i---- A
) SHEILA GLESMAN/STEVE MATOUSEX

Date recaived May 21, 200';
i

. Analysis report no. BG-10701-41

. . ) P
PARAMETER : RESULTI
Mercury, 'Hg : 0.07 ppm
; i
. %
! |
| |
! |
. : "
MEMBER ' o ' Rospociiully submillad,

. COMMERCIAL TESTING & ENGINEERING CO.
— Bor

K Ba'ttmore Leboratory
Commeiz) lesting % bugiteasing Co. | Minerala Sarvices - Cotpuratn (iffice ’
4 1912 $, Mightand Ava., Sulre 2108, Lombard, IL 60140  1(630) 953-93an  ¢{630) 853.93068 www.sgs.com

FoAka Mrmhar of the SOS Brniip (Socléte ddndrata dv Surilinncel

: TERMS AND CONNTIONE NN BEVERCE

gg-d 2998 6+%S 0Q1¢ uaspuang dp2:20 €0 20

unp



FROM :SGS-BALTIMORE

June 4, 2003

Conatellation Energy Group
Fort smallwood Complex
1000 Brandon Sno:reai Road '
Baltimore, MD 21226

Kind of sample
reported to us

Sample taken at
Sample taken by
Date sampled

Date received

Comnmareial Teetineg & Pnanennig Co | Minerals Servicos - Corpnrate QOttice
_[ 1M, Highland Ave.. Suito 2108, Lombard, IL BOIAH ¢+ R30] A53-8300 41830 Q441306 www.sgs com

V406

ASH

CRANE
Yourselves

May 21, 2003

. Anaglysis r

PARAMETER

Mercury, ‘Hg

Losis on Ignition

FAX NO. :4183551965 Jun. B4 2003 B9:42AM P4

|
|
]

!
|

| .
iport no. 86-10701-40
|

. ADDREGS ALL CORRESPONDENGE TO:
COMMERGIAL TESTING & ENGINEERING CO.
1501-A EAST PATAPSCO AVENUE
RALTIMORE, MD 21223

TEL: (410) 355-1058

FAX: (410) 355-1965

Sample identification by
Yourselvesn

ASH
Cl-COMPOSITE-0419

EMISSION STRATEGIES

SHEILA GLESMAN/STEVE MATOUZEK

5 gmsunms ppm

|
i
(
1
I
i
|

i I
! I
i

0.71 ppm

14,26 %

Ranpacltiully submittad,
COMMERCIAL TESTING & ENGINEERING CO.

P

Baltimoro Laboretory

TEAMA AND CONDITINNA NN AFVERAR

Mnmhar of the 805 Geoup (Snelhth NAnerale da Survaillanra}



FROM :SGS-BALTIMORE . FRX NO. I241@355196’5 Jun. B2 20803 ©9:49AM P26

ADDRESS ALL CORRESPONDENCE TO:
COMMERCIAL TESTING B ENGINEERING CO.
’ 1501-A EABY PATAPSCO AVENUE
BALTIMORE, MD 21226
TEL: (410) 355-196R
. FAX: [A10) 3551966

June 2, 2003

Constellation Ernergy Group
Fort Smallwood Complex .
1000 Brandan Shores Road:
paltimore, MD 21226 :

Sample identification by
Yourselves

Kind of sample COAL . :
reported to us . ; COAL

. ' : C1-COAL-0420
Sample taken at CRANE

Bample taken by Yourselves - .
: . ' EMISSION STRATEGIES

pDate samplad ~------ .
SHEILA GLESMAN/STEVE MATQUSEK

Date receivaed May 21, 2003

Analysis rdport no. 86-10701-43

. PARAMETER RESULTS ppm
: Mércuxy, 'Hg 0.08 ppm

!
|
|
i
|
\

MEMBER Rpspectiuly submiltod,

COMMERCIAL TESTING & ENGINEERING CO.

, . ; . ualtimoro Laboratoty
Coppmareia lesfing & Ligiieting G, Minqals Sarvices - Corpotete Office
: : 1919 5. Highland Ada., Suit 2108, Lombard. IL 60148  1(830) 253-9300 1(630) 931308  www.sgs.com

05 ; ' Mmmhrr of th S8 @Rep ($0citd Odndrole do Survodinncal
. TEAMS AND CONDITIONS ON REVERSFE .

ge-d 2598 6+S
Otld uaspuang db2:20 €0 20 unc



FROM :SGS-BALTIMORE FQX ND. 14183551965 Jun. B4 2003 83:43AM PS

ADDRESS All. CORREGPONDENCE TO'

. . IAL Tl -3 .
June 1, 2003 | | Ry
> ? S BALTIMORE, MD 21226
‘ Coristellation Enexgy Group ‘ ' ‘ gﬂ; (::g) 265'1958
Fort Smallwood Complex : : H(110) 3651565
1000. Bxandon Shores Road ; . Sample identification by
Baltimore, MD 21226 : Yourselves

Kind of sample ASH .
reported to ua j ASH

C1-COMPOSITE-0420
Sample taken at CRANE f

Sample taken by Yourselves

EMISSION STRATEGIES
Date sampled ------

SHEILA GLESMAN/STEVE MATOUSEK

Date received May 21, 2003

l
|
!
]
|
Ana.Lyam.s r port no. 86-10701-42

)

PARAMETER’ : REEULTS ppm ’

Mercury, Hg 0.95 ppm

!
i
|
|
I

Loss on Ignitfion : 1l4.39% %

) )
MEMBER . ‘ ; ) Respactfitly submitted,
i . : ' i i COMMERCIAL TEBTING & ENGINEERING CO.

Baltimore Laboratory
Vamineinl festing & Fogioeering Go, Mlnnrnls Services - Corpurara Office
1‘)1'1_\__Hughhnd Ava., Suito 2108, Lombard, IL 8014K {140} 953-9300  ((830) 153-0306 WWW.SS.Com
I E R

Mnmbar of the 5B5 Grunp iR0ciéte Gendralo us Sirvallinngs)

YFRMS ANR AAMNRITIALNS AM NOUERen



FROM :SGS-BALTIMORE ) FAX ND. 14183551965 Jun. B2 2003 63:41AM P27
i B * B

'
: i
[} . ]

: ADDRESS ALL CORRESPONDENCE TO:
June 2, 2003 ) COMMERCIAL TESTING 8 ENGINEERING CO.

. 1501-A EAST PATAPSCO AVENUE
>~ . aAlirT‘éMo(ﬁs. MD 21228
Constellation Energy Group : L: (410) 3551858
Fort Smallwood Complex ! FAX: (410) 365-1966
1000 Brandon Shores Road . Sample identification by
Baltimore, MD 21226 Youraelves

¥Xind of sample COAL
reported to us COAL
C1l-COAL-0G421

Sample taken at CRANE

sample takem by Yourselves. - .

. L EMISSION STRATEGIES
Date sampled ------ L
’ SHEILA GLESMAN/STEVE MATOUSEK

Date received May 21, 2003

: !
Analysis rdport no. 86-10701-45
: : !

‘

PARAMETER RESULTS ppm

Mercury, ‘Hg : 0,22 ppm
i
|
i
!
| |
I
l |
! ]
C |
| |
! |
' I I
. ' i
B 1
: !
L
‘ i
MEMBER ) l . : Raapsactiuly submitted.
A : COMMERCIAL TESTING A ENQINEERING CO.
. . Baltimora Laborstary
Commancial lesting K § nginenring Co. | Minerals Services - Carporata Difico
’ 1919 S. Highland Av?‘. Snite 2108, lomh;am~ 0.GOVA  €(630) 953-9300  €(R3N) 45N www.rgr.com o
oot ‘_ | Montor of thu &S Grown (Sealisn Gndroin dn Surniencal
. TERMS AND cbupmom ON REVERSE : .
e2-d 2598 6+S5 01+ uaspuans dy2:20 €0 20

unp



FROM :SGS-BALTIMORE

June 4, 2003
Constellation Energy Group
Fort Smallwood Complex

1000: Brandon Shorcs Road
Balcimore, MD 21226

Kind of sample ASH '
reportad to ue

Sample taken at CRANE
Sample taken by Yourmelves
Data gampled ------

Date receivad May 21,‘2003

FAX NO.

14103551965 Jun., B84 2003 B3:58AM P1

ADDRESS ALL CORRESPONDENGHK: TO:
COMMERCIAL TESTING & ENGINEERING CO.
1501-A EAST PATAPSCO AVENUE
BALTIMORE, MD 21228
TEL: (410) 355-1058
FAX: (A10) 355.1965
Sample identificatlon by
Youraselves .

ASH
C1-COMPOSITE-0421

EMISSION STRATEGILS

SHEILA GLESMAN/STFVE MATOUSEK

Analysis rdport ne, 86-10701-14

PARAMETER

Mercury, -Hg

;toss on ignithon
‘ ‘ !

AEMBER

Compercd desling %1 H[‘[il‘l(!!?n‘fun"ﬂ{:»‘1_ I

F.ARY

RESULTS ppm
|

|
|
|
!
|
?
|
|
)
|
|
|

E
l
|
o
|

0.88 ppm

14.17 %

Respectiully submlilng,
COMMERCIAL TESTING & ENGlNEEHING Co.

R . o
i : X
W | . ;

Raltimoro L.aboratary

Mmomh Serviras'- Corparate (Mirn

: _19‘\35 Highland Ave.. Suitg 710R, Lombard, 0. 60148 ¢(830} $53-93n0 11530) 863-9306  www.3gs.com

TEAMS AND CONDITIONS ON REVERSE

Mamuar of the SRS Gronp iSocistd GAnArale de Burvallonto)



FROM :SGS-BALTIMORE

June 2, 2003
Conptellation Energy Group
Fort Swallwood Complex

1000 Brandon Shores Road
Baltimore, MD 21226

Kind of sample COAL
reported to us

Sample taken at CRANE
Sample taken by Yourselves:
Date mampled ------ :

pate received May 21, 2003

: Ana;'lysis re:porr. no.

PARAMETER

Mercury, Hg

MEMBER

s

ge-°d 2S98 B+S O1+d

FAx NO. 14103551965

Comunereial Testing & Fugioneea) Ca, l M‘mémls Sarvices - Comorato O

' TEODMA atn Anemaiin ace e ceman

Jun. ©2 2883 B89:41AM P26

ADDRESS ALl. CORRESPONDENCE TO:
COMMERCIAL TESTING & ENGINEERING CO.
1501-A EAST PATAPSCO AVENUE
BALTWORE. MD 21226
TEL; (410) 355-1958
FAX: {410) 355-1965
Sample identification by
Yourselvea .

COAL
C1.-COAL-Q0422

EMISSION STRATEGIES

SHEILA GLESMAN/STEVE MATOUSEK

A86-10701-47

RESULTS_ppm
0.13 ppm

Reaspoctiully submilted,
COMMERCIAL TESTING & ENGINEERING CO

Ballimore Laborstory
fice

1998, Hig[ﬂa.nd Ava., Suite 2108, Lemberd, 1L 60748 ¢(630) 953-9300.~ (630} #53-9306  www.sgs.com

Morsbor of the 845 Orep |Sositis CAnsrale de Survakiongal

UasSpUBNg dyz:2g0 €0 20 ung



FROM :SGS-BALTIMORE ‘ FRX NO. :4183551965 Jun. B84 2003 B3:59AM P2

!
I
]
|

! ; ADDRESS M.L CORRESPONDENCE TO
i ] COMMERCIAL TESTING & ENGINECRING CO.

June, 4, 2003 : o ; . "18N1-A EAST PATAPSCO AVENUE

» ‘ DALTIMORE, MDD 21226
- constellation Energy Group f 3&%3&3%4%?

Fort Smallwood Complex

1000 Brandon Shoxres Road . j gampla identification by

Baltimore, MD 21226 : : Yourgselvea

Kind of sample ASH : :
raported to us ‘ ! ASH

' ‘ | ‘ C1-COMPOSITE-0422
sample taken at CRANE :

sample taken by Yourselves ‘ ‘
: . ' EMISSION STRATEGIES

Date sampled ------ .
SHETLA GLESMAN/STEVE MATOUSEK

Date received Mva‘_y 2), 2003
! : i

I '

|

i | Analysis rdport no. B6-10701-46

! |
! |

PARAMETER L RESULTS ppm
Mercury, Hg ﬁ 0.68 ppm

Loss on Ignition ‘, 11.87 &%

MEMBER Respactully aubmitted,

AC I L . | ' COMMERCIAL TESTING & E\NGINEER!NG co.

. | ‘ ; Ratimore Laboralory
Eonarancsid lesting 1 Fngineying Co. | Minarals Services - Curparate Office
1319 S. Highland !\VH" Suite 2108, Lombard, IL HINAR ¢ ((30) 953-9300  1{6i30) 963-8306  www.sns.com

F-400 I

: : Mambnr of the SGS Group {Sacleth Gonarl da Survaliiansn)
. TERMB ANI CONDITIONS ON REVERSE



FROM :SGS—-BALTIMORE

June 11, 2003

Constellation Rnergy Group

Fort Smallwocd Complex
1000 Brandon Shores Road

Baltimore, MD 21226

Kind of sample Coal

Teported to us
Sample taken at

Sampls taken by

C.P. CRANE

Yourgelves

Data raceived

Date sampled Apxil 23, 2003

April 28, 2003

FAX NO. :418355196S

Analysis Report No.

PROXIMATE ANALYITIS

Jun. 11 20883 11:19AM P2

ADDRESS ALt CORRESPONDENCE YO:
COMMERGIAL TESTING & ENGINEERING CO,
1501-A EAST PATAPSCO AVENUE
HALTIMORE, MO 21220

TEL: (410} 3651858

FAX: (410) 385-1065

Sample identifilication by
Yourgelves

Sample 1D:
C.P. CRANE
Unit #1
118 FEEDRER
RUN 1
4/23/03

MATOUSAX

86~10675-27

DLTIMATE ANALYSYS

Az Racaived Dry Bapis

% Moisture 6.72

% Ash 7.81

% Volatlle pelelelend

% Fixed Carbon _RXIMNX

10C.00

Btu/ib 12985

% Sulfur 1.74

MAF Btu

MEMBER
AL

Lorntaeaeind desting %0 imgnonrig O

XXX

8.37
pes el
2K
100.00

13520
1.86
15192

As Receilved Dry Baais
% Moigtura 6.72 KKK
% Carbon 72.66 '77.89
% Hydrogen 4.51 4.84
% Nitrogen 1.37 1.47
% Sulfur 1.74 1.86
% agh 7.81 §.37
% Oxygen (diff} 5.19 £.57
1.0G8.00 106.C0

Rospotiiully submigad,
COMMERCIAL TESTING & ENGINEEAING CO.

Sakimare Laboratory

Miinerals Servicax - Corperate Offico

__| 1818 S. Mightand Avo.. Sufte 2108. Lembard, 1), 63148 {630 953-9300 $1630) 8559306  www.sas.com

Mambar of ihn SGS Graup tS6€1016 Ghindraln do Survaillanen)

TERME AND CONDITIONS ON REVERGE



FROM :SGS-BALTIMORE FAX NO. 14103551965 Jun. B2 2063 83:48AM P22

SGS

ADDRESS ALL CORAESPONDENCE TO:

R
sune 2, 2003 | ComERCi IR SN 2o
- ‘ ‘ ) BALTIMORE, MD 21726
Constellation Energy Group : TEL: (410) 355-1856
Fort smallwood Complex l FAX: (110) 3551965
1000 Brandon Shores Road : : Sample identification by
Baltimore, MD 21226 ' ' Yourgelvesm

Kind of eample ASH

raported to us ) : i ASH
Ci
Sampla takan at CRANE : I RUN 1
X : ! COMPOSITE

Sample takeu by Yourneives-

EMISSION STRATEGIES
Date sampled ------

. SHEILA GLESMAN/STEVE MATOUSEK
Date teceived May 21, 2003 .

Analyseis report no. 86-10701-21

PARAMETER RESULTS ppm
Mercury, Hg : 1.10 ppm
.oss on Ignition : 13.75 %
!
i i
- ]
' ! i
| i
!
i
. |
MEMBER : Recpecifully submitted,

: ) COMMERCIAL TESTING & ENGINEERING CQ.

Baffimoro L.aboratory

Conmeacinl besting & 0 nginnoering Cn, | Minprels Servicos ~!Caruumm Office .
. .| 1918 'S. Highland Ave.. Suire 2108, Lambacd. (L 6A14R ¢ {53 AG3-0300 ({630} 963-9306  www.sga.com

. ' ' ! MéthUey of tha SGS Granep (Sackid Qndrale o9 Simvalavca)

! TEMMS3 AND CONDITIONS ON REVERBE

22-d 2698 6+S 0T uaspuans dgz2:20 €0 20 ung



Jun 03 03 04:25p

FROM :SGS-BALTIMORE

June- 3, 2003

Svendsen

Constellation Emergy Group

! Fort Smallwood Complex N
1000 Brandon Shores Road.:
Baltimore, MD 21226

Xind of sample
raported to use

Sample taken at
sampls taken by
Date sampled

Date,rsceiﬁed

ASH

CRANE

Yourselves |

May 21, 2003

: ]
'Anap.yais re{port no. 86-10701-32

410 549 8652 p.2

FAX NO. :4183551965 Jun. B3 2883 02:18PM P2

; ' ADDRESS ALL GORAESPONDENCETO: .
COMMERCIAL TESTING & ENGINEERING CO.
! 1501-A EAST PATAPSCO AVENLE
! . .BALTIMORE, MD 21226
TE.: (410) 9551950
FAX: {410) 355-1965

Sample idantification by
Yourselves

ASH

C1

RUN 2

) COMPOSTITE

EMISSION STRATEGIES
SHEILA GLESMAN/STEVE MATOUSEK
i

|
. PARAMETER i Jasurb're ppm y
Mercury, Hg i 1.50 ppm
Loss on Ignition | 16.62 %
{
! i
!
: ! 3
1 ' N
. ! .
i ! i
. | [
| .
i :
1 1 Raspactiully sudmitted,

Crtemmacinl Testinn & Vi . _ .
i cinl Tostiong & l,ng‘julmnm(‘.:, M,m}_mS Sevices - J‘,’wam Office

COMMERCIAL TESTING & ENGINEERING CO.

o ‘atory

’ - 19193. Highland Ave.. Suite 2108, Lombard, L fi0148  1(830) 153-9300 1(520] 952.9%16 www.Agrcam

) Mombur wl thn IBS Brenp 1802181 Gandeata de Suvnilancel

TEDLAR 200 AAL i s - ————



Jun 03 03 04:25p Svendsen 410 549 8652 p-3

; !
*

l{

FROM :SG5-BALT IMORE FAaX NO. :14183551965 Jun. 03 2083 ©2:18PM P3

: ' ) ADDRESS ALL CORRESPONDENCE TO:
! ! COMMERCIAL TESTING A ENGINEERING CO.

. 1501-A EAST PATAPSCO AVENUE
June 3, 2003 : \ BALTIMORE, MO 21726

SHEILA GLESMAN/STEVE MATOUSEK

E ! TEL: (410) 355-1968
P-, Constellation Energy Group ) FAX: (410) 355-1965
Fort Smallwocod Complex : i .
1000; Brandon Shores Road. 1 ! sSample idantifif:ation by
Baltimoxe, MD 21226 ' \ Yourselves ;
. . ] .
; I :
. . ] {
' Kind of msampla ASH ‘ i
i raported. to us . l | ! Iéia
: Sample taken at CKRANE . : : RUN 3
t : : : : . COMPOSITE
! Sample taken by Yourselves X %
2 ' : ; ' i i EMISSION STRATEGIES
! Date sampled ------ i :
i

Date receivad May 21, 2003

Analysis report no. 86-107031-33

PARAMMETER . RESULTS ppm
Il . 1
' Mercury, Hg ! 1.50 ppm
, ; !
. Loss on Ignition i 19.58 % .
: ' [ . . i . i
. ) .- . t ) !
: ! ' | : !
: ‘ | :
: ¢ f
; ! |
: ' t
! ] 1 |
. : I
. ' |
[} 1 ]
f ' .
f ;
Il- .
i :
I H
'
MEMBER Reapactiully aubmAted, .

COMMERCIAL TESTING & ENGINEERING CO,

i

!

|

. . i | i

. i ‘ -4

! ' nimore Laboratory !
Min»&alx Services - iorpomm Office i .

] 19195, Highlang Avy., Suitn 2108, Lomberd, iL 60149 1(530) 53-9300 _1(830) 1533506 www.sgs.com

Padnn . : " l ‘ T -

T . H 1
' ' ITERMO AND CONDITIOND O REVERGE

Comnrmacianl Testhg & Dagineonng Lo

'
b

Membar of i SGS Grnup {90C1atD G snbents A Rurvallience)



FROM :SGS-BALTIMORE FAX NO. :4183551965 Jun. @2 2083 99:41AM P29

PEENN —

June 2, 2003

© ADDRESS ALL CORRESPONDENCE TO
COMMERCIAL TESTING & ENQINEERING CO.
1501-A EAST PATAPSCO AVENUE
BALTIMORE, MO 21226

. : TEL: (410) 355-1958
Constellation Energy Group ' ' ch:EMo; o
Fort Smallwood Complex . : N

1000 Prandon Shores Road'® : Sampla identification by

Baltimore, MD 21226 . . Yourselves ’

Xind of sample COAL . :
reported to us ' : COAL

' Cl-COAL-0425
Sample taken at CRANE

Sample taken by Yourselves:
EMISSION STRATEGIES

Date sampled ------
SHEILA GLESMAN/STEVE MATOUSEK

Date received MNay 21, 2003 i
]
= i
Analysis rqport mo.  86-10701-49
H l
b

i .
ESULTE m

. PARAMETER

)
Mercury, 'Hg : 0.07 ppm
. ! i
. 5 |
E
i i
: |
1 1
]
!
: ]
: |
1 }
1
: [
1 | 1
; : ; |
MEMBER 1 : i Rewpectiully submitiod.
: ! . COMMERCIAL TESTING & ENGINEERING CO.
. ’ ' : ! '
; : . ‘ i Bammore Labaraiory
: Concrnarniiual Tastiit & Cotinseeninng Cu. | Minbrals Sorvices - Corporate Olfica
L 1919 S, Highlami Ava., Suite 2100, Lambard, IL 80148 ¢(630) 953-9300 (630} 953-9306  wwww.5gs.com
:r«\w . Mamber of ine 305 Orou [SacidiA Ghndral dn Surailawce)
TEAME AND CONDITIONS ON NEVERSE
°d
62 2598 6+S 01+ uaspuang dsg:20 €0 20

unp



FROM :SGS-BALTIMORE FAX NO. :4183551965 Jun. B4 2003 ©9:59AM P3

Beltimora Laboratory

Minorals Sarvicas - Corporete Otfice
_ .| 19185 Hinhiend Ave , Suits 2108, Lombard, IL 60140 1(830} 953-9300 1 (B3N) 1IEI-8306  www.8¢.com

. ' I
r466 - . ! !

! 3
% |
* L TESTING & ENGINEERING CO.
; ' \ MR S 01-A EAST PATAPSCO AVENUE
June 4, 2003 ‘, | ! DALTIMORE, MD 21276
f | B .
,b Constellation Energy Group { i
‘ Fort smallwood Compiek . ! le identifiéation by
1000 Brandon Shores Road; 1 { 3;3$qe1vcs
Baltimore, MD 21226 , : | o
Kind of sample ASll ‘ '; ‘i ASH
: xeported £o ua : ' i C1-COMPOSITE-0425
Sample baken at CRANE
Sample taken by Youraelves . EMISSION STRATEGIES
Date sampled oTTT 3 SHETLA GLESMAN/STEVE MATOUSEK
Date received May 21, 2003 .
!
: |
Analysis report mo.  86-10701-48
ﬁ i l
* PARAMETER =_ RESULTY ppm
o ; ‘ \
- Mercury, 'Hg i ! 0.78 ppm
! Loss on ﬁgnit}on } 18.54 %
| |
’ |
' |
! i
' ;
‘ !
i |
: i
]
]
MEMBER' ' ' | Roaspectiully submiited,
' } ‘ COMMERCIAL TESTING & ENGINEERING CO.
' X I
! : |
. H 1

ool lezling 8 Fprgineeiig Co

ADDREBS ALL CORRESPONDENCE TO:

TEL: (410) 3651956
FAX (410 3R5-1065

I Mambnr of tha SOS Gronp iSankérd Udndrslo Ju Survalllange)
TERMS AND CONDIYIONA ON RFVFRRE



Jun 03 03 04:26p Svendsen

410 549 8652 p.4

FROM :SGS-BQLT!MDRE o FAX NO. :41@3551965

S \
!

Jun. @3 2093 @2:18PM P4

\

)

| i L ; ! ADDRESS ALL CORRESPONDENCE TO!
' i COMMERCIAL Tesng\(; 1 E:lg:%%ﬂ:}g .ﬁfg

i June : ) : 1601-A EAST PR

‘ June' 3. 2003 : ' T BALTIMORE. MD 21226

'L ' : TEL; (410) 366-1950
| Cenatellation Energy Group : FAX: (410) 355-1998
Fort Smallwood Complex . . .
1000 Brandon Shores Road - : sanple identification by

Paltimore, MD 21226 Yourselven

¥ind of esample ASH

reported to us : ; : ASH
) c2
gampla ‘taken at CRANE RUN 1
COMPOSITE

] N

EMISSION STRATEGIES

QHEILA OLESMAN/STEVE MATOUSEK

. 1 - ) -
Sample 'taken by Yourselves

: Date:aampled e

pats weceived May 21, 2003

. Analyeis tdpofc no. 86-10701-34
: ! !

PARAMETER | EESULTS ppm
' Mercury, Hg . 0.23 ppm
Loss on Ignition ' 3.09 %

EMBER o . Respectiully sudmiltod,
. . X COMMERCIAL TESTING 8 ENGINEERING CO.

: Baftimore Laboratory
Pammesrcial fasting % |nginging Co. | Minerals Sorvices - Corparate Qlfice : :
1919°S. Highland Ave, Suitp 2108, Lomba'd, 1 G014 _1{630) 539900 ((630) 9539306 wwwusgs.com

1 Mambar af tha SRR Group [S0¢iA0 B&rdmin da Supvnikence
=06 : : .
: : of g up ! arvniboncee)

| TERMS aNO CM TIONS ON REVEREE



Jun 03 03 04:26p Svendsen 410 S49 8652 p.5

FROM :SGS-BALT IMORE ) FAX NO. :410355196S Jun. B3 203 B2:18PM PS
) ' : ' '

, .
' .
; !
. i i
. | )
A K !
— S - | 1 ADDRESSALLCORﬂEQPONDENCEYO
; ' 1 i COMMERCIAL TESTING & fmnggenme rfu?— o
: : 1601-A EAST PATAPSCO AVE!
: June 3, 2003 . : BALTIMORE, MD 21228
| ¢ ! " TEL: (410) 355-1968
X Conatellatxon qurgy Group H 1 FAX; (410] 355-186S
Fort, Smallwood Complex } i :
|

1000’ Branden Shores Road | : Sample identification by
Baltimore, MD 21226 . . . Yoursclven

Rind of sample ASH : .

reportsed to us . ! ' ASH
' ’ ' i c2
Sampla taken at CRANE o : RUN 2
: COMPOSITE

Sample taken by Yourselves - : 3 .
EMISSION STRATEGIES
; Date pampled ~------

SHEILA GLASMAN/STEVE MATOUSEXK
Data recedved May 21, 2003

| . o '-
HESULTS ppm : : o

0.22 ppm

! | .
Analyeis r*poxc na. B86-10901-35
| A
4 ! :
: o : AMTE '
. - l

Mercury, 'Hg

Loe® on. :(gnit;ion 3.60 %

S T TR

MEMBER Rospactully aubmhted,

I - I L : : ' : COMMERCIAL TESTING & ENGINEERING CO.

. ; 8&imome Labomatory
Levrmusiiat Jesting K luumnurinu( n Mmgrals Servicos - Corporalo Offico
1918 8. ||lghl»m1 Ave’, Suite Z10R, L omban), Il RO1AE ¢ [630) 4530300 1530} 963-0306  www.sgs.com

. | . .
F-406 : Member of Lie SBS Gruup (Soala Ganfirnin dn Suevailiancs)
. T:owm AND couumous ON REVERSE



FROM :SGS-BALTIMORE

— (R

June 1), 2003

FAX NO. :4183551963

Jun. 11 2883 11:200M P3

ADDRESS ALL CORRESPONDENCE T0:
COMMERCIAL TESTING & ENGINEERING CO.
1601 -A EAGT PATAPSCO AVENUE
SALTIMORE, MD 2122¢

TFL: (410} 355-195¢

Constellation Energy Group

Fort Smallwood Complex
1000 Brandon Shores Road
Baltimore, MD 21226

Xind of sample Coal

reported to ua

Sample taken at C.P. CRANE

Sample taken by Yoursclves
Date smmpled April 25,

Date received

PROXIMATE ANALYSIS

A e T

2003

April 28, 2003

Analyreis Report No.

Sampie identification by
Yourgelves

Sample ID:
C.P. CRANE
Unit #2
218 FEEDER
RUN 2
4/25/03

MATOUSAK

86-10675-38

ULTIMATE ANALYSIS

As_Received Dxy Basis

% Moisture

MEMBER

gt

As Received Dry Besis
% Moiskurs 2.70 AXKXX
% Carbon 74,97 77.05
% Rydrogen 4 .62 4.75
% Nitrogen 1.46 1.50
% Sulfur 2.45 2.56
% Ash 8.03 8.25
% Oxygen{diff) 5.73 5.89
100.00 100.00

Rospectiully submifted,
COMMERGCIAL TESTING & ENGINEERING CQ.

(e

Bakimore Laboralory

2.70 KKK
% 2Aeh 8.03 6.25
% Volatilae KICHRHKK KXHXRX
% Fixed Carbon XA RKXEXK
100.00 100.00
Btu/Lb 13423 1379%
% sulfur 2.49 2.56
MAF Btu 15035
framnnrzinl leshmng & Lusierzig Gn

Mingrals Sorvicos « Corporete (ffine

TEAMI AND GONDITIONS ON REVERSE

1919 8. Highlend /\y_u.. Suite 2108, Lomfiarr!. L0148 elGA) 863-8300 (63D} 953-?3&!5_ WWAWSRS LOM

FAXC (410} 3551886

werne of the SGS Geoip (Saeién) Gngsola o Surveliiance}



REPORT DATE: 5/6/03

ORG. / DEPT: C.P. Crane
SAMPLE SITE: C.P.Crane Unit2
LOCATION: Comp 260

SAMPLE DESCRIPTION:
SUBMITTED BY: Davidson, F.

CUSTOMER ADDRESS: C.P. Crane

SAMPLE REPORT

Page 1 of 10
SAMPLE NUMBER: F111183
REFERENCE ID:
SAMPLE COLL. DATE: 4/25/2003
DATE LOGGED: 4/30/2003
DATE COMPLETED:  5/1/2003

SAMPLE COLLECTION TIME:

SAMPLED BY:
COMMENTS:
ANALYSIS OR TEST NAME RESULT "UNITS
LECO MAC 400
Loss on ignition 1.74 %
Moisture 0.00 %

SPECIAL NOTES (if any):

MG= 2%
(all 10 samles)



SAMPLE REPORT

REPORT DATE: 5/6/03

Page 2 of 10
ORG. / DEPT: C. P. Crane SAMPLE NUMBER: F111184
SAMPLE SITE: C.P.Crane Unit2 REFERENCE ID:
LOCATION: Comp 250 SAMPLE COLL. DATE: 4/25/2003
SAMPLE DESCRIPTION: DATE LOGGED: 4/30/2003
SUBMITTED BY: Davidson, F. DATE COMPLETED:  5/1/2003
CUSTOMER ADDRESS: C.P. Crane SAMPLE COLLECTION TIME:
SAMPLED BY:

COMMENTS:
ANALYSIS OR TEST NAME RESULT  UNITS
LECO MAC 400

Loss on ignition 2.88 %

Moisture 0.00 %

SPECIAL NOTES (if any):



SAMPLE REPORT

REPORT DATE: 5/6/03

Page 3 of 10
ORG. / DEPT: C.P. Crane
SAMPLE SITE: C.P.Crane Unit2
LOCATION: Comp 290

SAMPLE DESCRIPTION:
SUBMITTED BY: Davidson, F.

CUSTOMER ADDRESS: C.P. Crane

COMMENTS:

|

ANALYSIS OR TEST N

LECO MAC 400

Loss on ignition 2.41

Moisture 0.00

SPECIAL NOTES (if any):

SAMPLE NUMBER: F111185
REFERENCE ID:

SAMPLE COLL. DATE: 4/25/2003
DATE LOGGED: 4/30/2003
DATE COMPLETED: 5/1/2003
SAMPLE COLLECTION TIME:

SAMPLED BY:

%

%



SAMPLE REPORT

REPORT DATE: 5/6/03

Page 4 of 10

ORG. / DEPT: C.P. Crane SAMPLE NUMBER:  F111186

SAMPLE SITE: C.P.Crane Unit2 REFERENCE ID:

LOCATION: Comp 210 SAMPLE COLL. DATE: 4/25/2003

SAMPLE DESCRIPTION: DATE LOGGED: 4/30/2003

SUBMITTED BY: Davidson, F. DATE COMPLETED:  5/1/2003

CUSTOMER ADDRESS: C. P. Crane SAMPLE COLLECTION TIME:
SAMPLED BY:

COMMENTS:

ANALYSIS OR TEST NAME

LECO MAC 400

Loss on ignition 3.24 %

Moisture 0.00 %

SPECIAL NOTES (if any):



SAMPLE REPORT

REPORT DATE: 5/6/03

Page 5 of 10
ORG. / DEPT: C.P. Crane SAMPLE NUMBER:  F111187
SAMPLE SITE: C.P.Crane Unit2 REFERENCE ID:
LOCATION: Comp 230 SAMPLE COLL. DATE: 4/25/2003
SAMPLE DESCRIPTION: DATE LOGGED: 4/30/2003
SUBMITTED BY: Davidson, F. DATE COMPLETED:  5/1/2003
CUSTOMER ADDRESS: C.P. Crane SAMPLE COLLECTION TIME:

SAMPLED BY:

COMMENTS:
ANALYSIS OR TEST NAME SULT ~  UNITS

LECO MAC 400

Loss on ignition 1.74 %

Moisture 0.00 %

SPECIAL NOTES (if any):



SAMPLE REPORT

REPORT DATE: 5/6/03

Page 6 of 10
ORG. / DEPT: C.P. Crane SAMPLE NUMBER: F111188
SAMPLE SITE: C.P.Crane Unit2 REFERENCE ID:
LOCATION: Comp 200 SAMPLE COLL. DATE: 4/25/2003
SAMPLE DESCRIPTION: DATE LOGGED: 4/30/2003
SUBMITTED BY: Davidson, F. DATE COMPLETED: 5/6/2003
CUSTOMER ADDRESS: C. P. Crane SAMPLE COLLECTION TIME:

SAMPLED BY:

COMMENTS:

| _ANALYSIS OR TEST NAME

LECO MAC 400

Loss on ignition 3.26 %

Moisture 0.00 %

SPECIAL NOTES (if any):



SAMPLE REPORT

REPORT DATE: 5/6/03

Page 7 of 10
ORG. / DEPT; C.P. Crane SAMPLE NUMBER; F111189
SAMPLE SITE: C.P.Crane Unit2 REFERENCE ID:
LOCATION: Comp 270 SAMPLE COLL. DATE: 4/25/2003
SAMPLE DESCRIPTION: DATE LOGGED: 4/30/2003
SUBMITTED BY: Davidson, F. DATE COMPLETED:  5/6/2003
CUSTOMER ADDRESS: C.P. Crane SAMPLE COLLECTION TIME:
SAMPLED BY:
COMMENTS:
| ANALYSIS OR TEST NAME ~__ _UNITS

LECO MAC 400

Loss on ignition 3.21 %

Moisture 0.00 %

SPECIAL NOTES (if any):



SAMPLE REPORT

REPORT DATE: 5/6/03

Page 8 of 10
ORG. / DEPT: C.P. Crane SAMPLE NUMBER: F111190
SAMPLE SITE: C.P.Crane Unit2 REFERENCE ID:
LOCATION: Comp 270 SAMPLE COLL. DATE: 4/25/2003
SAMPLE DESCRIPTION: DATE LOGGED: 4/30/2003
SUBMITTED BY: Davidson, F. DATE COMPLETED: 5/6/2003
CUSTOMER ADDRESS: C.P. Crane SAMPLE COLLECTION TIME:

SAMPLED BY:

COMMENTS:

| ANALYSIS ORTEST NAME

LECO MAC 400

Loss on ignition 2.57 %

Moisture 0.00 %

SPECIAL NOTES (if any):



SAMPLE REPORT

REPORT DATE: 5/6/03

Page 9 of 10
ORG. / DEPT: C. P. Crane SAMPLE NUMBER: F111191
SAMPLE SITE: C.P.Crane Unit2 REFERENCE ID:
LOCATION: Comp 240 SAMPLE COLL. DATE: 4/25/2003
SAMPLE DESCRIPTION: DATE LOGGED: 4/30/2003
SUBMITTED BY: Davidson, F. DATE COMPLETED:  5/6/2003
CUSTOMER ADDRESS: C.P.Crane SAMPLE COLLECTION TIME:
SAMPLED BY:

COMMENTS:
ANALYSIS OR TEST NAME - RESULT UNITS
LECO MAC 400

Loss on ignition 275 %

Moisture 0.00 %

SPECIAL NOTES (if any):



SAMPLE REPORT
REPORT DATE: 5/6/03

Page 10 of 10

ORG. / DEPT: C.P. Crane
SAMPLE SITE: C.P.Crane Unit2
LOCATION: Comp 280

SAMPLE DESCRIPTION:
SUBMITTED BY: Davidson, F.

CUSTOMER ADDRESS: C. P. Crane

COMMENTS:

ANALYSIS OR TEST NAME

LECO MAC 400

Loss on ignition 3.14

Moisture 0.00

SPECIAL NOTES (if any):

APPROVED BY:

SAMPLE NUMBER: F111192
REFERENCE ID:

SAMPLE COLL. DATE: 4/25/2003
DATE LOGGED: 4/30/2003
DATE COMPLETED:  5/6/2003
SAMPLE COLLECTION TIME:

SAMPLED BY:

_UNITS

%

%

WK




APPENDIX D.3
WAGNER STATION COAL AND ASH ANALYSES
CAMPAIGN ONE



FROM :SGS-BALTIMORE FAX NO. :4183551965 Jun,

SGS

P>

June 11, 2003
Constellation Enexgy Group
Fort Smallwood Complex

1000 Brandon Shoxes rRoad
saltimore, MD 21226

Rind of sample Coal
reported to ua

Sample taken at #.h. WAGNER
gample taken bY Yourselves
pate sawmpled BApril 15, 2003

pate received BApril 28, 2003

Analysis Report No.

PROXIMATE ANALYSIZS

R b e e ety

A8 Received Dry Baaias

COMMERCIAL T
1601

Sample identification by

Yourpelves

sample ID:
H.A. WAGNER
Unit $#2
RUN 3
4/1.5/03

MATOUSAK

86-10675-46

ULTINATE ANALYSIS

% Moisture S.75 ARXXX % Molsture
% Ash 10.55 11.19 % Carboxn
% volatile KHHKK KXIEX % Hydrogen
% Fixed Caxbon XHAKX AXRKK % Nitrogen
100.00 100.00 % Sulfur
% Ash
Btu/lb 12670 13443 % Oxygen (diff)
% Sulfur 0.753 .80
MAF Btu 15137
MEMHBER Regpecitully submitted,
ACIL ey~
Baltmam Laboratory
Conpansrsinl Yeling S ©nginaering Ga, { Minerals Services - Corporete Qffica

o

As Received

5.

70.

4.

1.
0
0.
7

75
34
18
RS

.75

55

.40

100.

TING & ENGINEERING CO.

0¢C

11 2683 11:286AM PS

ADDRESS ALL CORRESPONDENCE TC:
ESTING & ENQINECRING CO.
A EAST PATAPSCO AVENUVE
BALTIMORE, MD 21 22¢

TEL: (410) 355-1950

FAX: (410} 3651385

Dry Basgis

KX
74 .63
4.43
1.41
0.80
11.18%
7.54
196.00

} 1918 S. Highland Ave:S__u}.m 2108, Lombard, 1L 50748 1{630) 853-9308 11630} 953-9306  waww.sgs.com

Miombar of tho SOS Group (Sucititd Gnaenln da Survaflenra)

TERMS AND GONDITIONS OM REVERSE



FROM :SGS-BALTIMORE FAX NO. 14103551965 Jun. 02 2883 #9:36AM P2

ADDRESS ALL CORRESPONDENCE TO:
COMMERCIAL TESTING & ENGINEERING CO.

June 2, 2003 ‘ 1501-A EAST PATAPSCO AVENUE
- . BALTIMORE, MD 21228

Constellation Energy Group phws }:}g} ;z:ggg

Fort Smallwood Complex ,

1000 Brandon Shoxres Road ’ Sample identification by

Baltimore, MD 21226 ' Yourselves

Kind of sample ASH

reported to us ASH
. : w2
Sample ‘taken at WAGNER ' : RUN 1

Sample ‘taken by Yourselves
. . . EMISSION STRATBGIES
Date sampled ------
. SHEILA GLESMAN/STEVE MATOUSEK
Date received May 21, 2003

Analysia téport no. 8G6-1070L-11
PARAMETER : RESULTS PPN
Mercury, Hg ’ 0.19 ppm
Loss on Ignition 27.74 %

TEMBER Raspactiully submitiad,
A R COMMERCIAL TESTING & ENGINEERING CO.
Conwrwmeiod Yexting % Cogueting L, | Minarals Sarvires - Corporata Nifice

_A“/Z
¥ 9 S '“m”dA

- | fe- Sultn 2106, Lowbard. I 60148 ¢(620) %63.9300 1 (530) 953-9308 _ www.sg.com

. YERMS AND GonTemAve Av memas Membor f the 365 Grrwep (Secited Géadinin do Sunmkencn)

2-d €S98 6+S 0O1¢ uaspuang de1:20 €0 20 unr



FROM :5GS-BALTIMORE

June 2, 2003

Constellation Energy Groyp
Fort Smallwood Complex
1000 Prandon shores Road

Baltimore,

Kind of sample
reported to us

sample taken at
Sample taken by
Date sampled

Date raceived

MEMBER

MD 21226

ASH

WAGNER

Yourgelves

May 21, 2003

Anailyais ©
[}

FAX NO. :4183551965

—_— L

Jun. 82 2983 09:36AM P3

ADDRESS ALL CORREEPONDENCE TO:
COMMERCIAL TESTING 8 ENGINEERING CO,
1601-A EAST PATAPSCO AVENUE
BALTIMORE, MD 21226

TEL: (410) 365-1958

FAX; (410) 355-1086

Sample identification by
Yourselves

ASH
w2
RUN 2

EMISSION STRATEGIES

SHEILA GLESMAN/STEVE MATOUSEK

port no. 86-10701-12
) ! ' '
PARAMETER : REJULTS ppm
Mexcury, ;Hg 0.12 ppm
Logs on Ignition ' 40.78 &

Rogpactiuity submitied,
COMMERCIAL TESTING & ENGINEERING CO.

Balimom Labamtary

Lot Testing & Fogierenriug Co M}nora(n Swvicos. - Corprwate Office

Faano

1M 5. HigNand Ave.. Suite 2100, Larabard, L 60148 £(5301953-9300  £{G30) 9539308  www.sas.com
' - r—— . -~ .

Momher of the 3OS Group (Sncltte Jandrms Ho Sunaifansa)

TERMS AND CONDITIONS ON REVERSE

2598 6+S Olv

uaspuang

dg1:20 €0 20 unr



FROM :SGS-BALTIMORE

June 2, 2003

. e

pd 2598 6%S 01+

FAX NO. :4183551965 Jun. @2 2003 89:36AM P4

ADDRESS ALL CORRESPONOQENCE TO:
COMMERCIAL TESTING & ENQINEERING CO,
1501-A EAST PATAPSCO AVENUE

k BALTIMORE, MD 21226
Fort Smativeod compren | FAX. 40 55
1000 Brandon Shores Road : Sample identifiocation by
Baltimore, MD 21226 R : Yourselves
i i
i i
I
Kind of eample ASH :
reported to us : ASH
! W2
Sample taken at WAGNER . RUN 3
Sampla taken by Yourselvesg .
’ : EMISSION STRATRGIRS
Date sampled ------ ; )
' SHEILA GLESMAN/STEVE MATOUSEX
Date received May 21, 2003
Annlysis report no. 86-10701-13
PARAMETER RESULTS ppm
Mercury. Mg 0.11 ppm
Loss on Ignition ! 20.52 %
: i
: ]
2 i
1 )] '
: 1
I
1
TEMBER :
R Renpoctlully submitind,
A : COMMERCIAL TESTING & ENGINEERING CQ.
i
: {
. ' !
Lammrsigst Wty 4 Logmnoring. Gy, Mﬂowls Suwicml Com 0“9 elmere Labaratory
R 9 AIs wate Dfficy
- -I..’l’l“_&_”'?.’:’.‘ﬂi‘"_’ﬂi“_" 2108, Lombard, 1, 8014

0 _41630) 9539310116301 9530306  wwwesgs o

uaspuang dg1:20 €0 20 unr



FROM :SGS-BRLTIMORE FAX ND. 4183551965 Jun. 11 2083 11:288M P4

) ADDRESS ALL CORRESPONDENCE TO
CQMMEHCIN.TEST\NG & ENGINEERING CO.

15601-A EAST PATAPSCO AVENUE
Sune 11, 2003 BALTIMORE, MO 21228
By : TEL: (410} 355-1956
! constellaticn Energy Group EAX: (410) 356-1965
Fort Smallwood Complex .
1000 Brandon Shores Road gample identificaticn by
Baltimore, MD 21228 Youraelves
Sample ID:
Xind of sample Cocal .
veported to us H.A. WAGNER
unic #3
3ample taken at 1H.A. WAGNER RUN 3
4/16/03

Sample taken by Yourselves
MATOUSAK
Date pamplad April 16, 2003

Dats received April 28, 2003

Analysis Rapoxt No. BG6-10675-45

PROXIMATE ANALYSIS ULTIMATE ANALYSIBS
AB Received DPxy Basis as_Received Dry Bssis
% Molsture - 8.00 ARRRK % Moigture 8.00 XXXKX
$ Ash 10.38 11.28 % Carbkon 68.83 74.81
% Volatile RKHRKA KXXXX % Hydrogen 4.09 1.45
% Flxed Carbon HHIHLX XAXXKK % Nitrogen 1.39 .51
180.00 100.00 % Sulfur .75 0.82
% Adh 10.28 131.28
Btu/lb 12202 13263 % Oxygen(diff) 6.56 7.13
% Sulfur 0.75 : 0.B2 100.00 100.00
MAF BCu 14949
MEMBER Rospectily submitted.

COMMERCIAL TESTING & ENGINEERING CO.

. Baltlmora Laboratory
Crgnpsrriad Tomqop| K !';]:;iur:r;lh-.:_[ G, | Minorats Sarvices - chDD'ﬂle (ttice
_f e $. Highland Ave., Suite 2108, Lamborc, (LB0Y4S  ¢(6301 953-3300  E{G0) 4539306 ~www.sps.com

reang Mumber af hin SRR Group {I0¢16¢6) Genoraio ¢o Suevaillanea)

TERMS AND CONDITIONS OR ARVERSE



FROM :SGS-BALT IMORE

June 2, 2003

Conatellation Energy Group
Fort Smallwood Complex
1000 Brandon Shores Road
Baltimore, MD 21226

Kind of sample ASH
reported to us

Eample taken at WAGNER
Sample taken by Yourselves

Date samplead

Date raceived May 21, 2003 !

FAX NO. :4163551965

Jun. 92 2083 @9:36AM PS

|
¢
t
.

) ADDRESS AlL CORRESPONDENCE TO:
. COMMERCIAL TESTING & ENQINEERING CO.
1501-A EAST PATAPSCO AVENUE

BALTIMORE, MD 21226

TEL: (410) 355-1058

FAX: {410) 355-1965

Sample identification by
Yourmpelves

ASH
W3
RUN 1
ROW 1

EMISSION STRATEGIES

SHEILA GLESMAN/STEVE MATOUSEK

Analysis report no. 86-10701-14

PARAMETER
Mexcury, Hg

Loss on Ignition

N
Lot fextiog & l_uuiun(.\m)l] Lo

2598 6+S 01+

= Cotporaty Offico
Avn., Suite 219

Mmmmsmm“
" - |39 Hiatiang

——

REJULTS ppm

0.28 ppm

14.62 %

Respoctiully submilted.
COMMERCIAL TESTING & ENGINEERING CO.

ﬁ/é/‘z

8ahimorg Lom'ory

. lomban. 1L 601D _ ¢1530) 9519909 4 (630) 8539306 vy
—— 27 1oan) 85 408 fom

uaspuang dg1:20 €0 20

ung



FROM :SGS-BALTIMORE FAX NO. 14103551965 Jun. B2 29093 09:37AM  P6

: i cou ADDRESA ALL CORRESPONDENCE TO:
‘ i MERCIAL TESTING & ENGINEERING GO,
June 2, 2003 . ' _ 1501-A EAST PATAPSCO AVENUE
b . ) : ! : BALTIMORE, MD 21228
Constellation Energy Group ! | ;E;E 2313{ g::}ggg
Fort Smallwcod Complex : |

1000 Brandon Shoxes Road : ; Sample identification by
Baltimore, MD 272326 : : ’ Youraelves

Kind of sample ASH

reparted to us : . ASH
’ : W3
Sample taken at WAGNER ‘ RUN 2
: ROW 1

Sample taken by Yourselves
EMISSION STRATEGIES
Date sampled ------
SHEILA GLESMAN/STEVE MATOUSEK
Date received May 21, 2003

Analysis rdport no. 86-10701-15
'

LY [}

 PARAMETER | RESULTS ppm

Mercury, Hg [ 0.37 ppm

Losg on Ignition . 14.77 %

Respacthylly submitted,
COMMERCIAL TESTING & ENGINEERING CO.

A

Vovnpnargy Inzting & (4 . : : 8aitimoro Lap,
M iy Go, Mineral; .- oratory

: : Sorvices - Cargnrate e
_‘Jﬂls S H A " Officn

ighand A&:_.: Suite Zloe.ﬂtwd I 60148

I_(f_ﬁ_mﬂﬁ_l)ﬂ'"l 1{830) 953-q306 WWW. 308 tam

g-d 2598 6%S 01+ usspuansg dgz2:20 €0 20 unr



FROM :SGS-BALTIMORE FRAX NO. 14103551965 Jun. 82 2083 @9:37aM P7?

ADDRAESS ALL CORRESPONDENCE TO:

COMMERCIAL TESTING & ENGINEERING CO.
June 2, 2003 1601-A EAST PATAPSCO AVENUE
» : BALTIMORE, MD 21226
Constellation Energy Group . - ' TEL: (410) 355 1ASA
Fort Smallwood Cowplex : ! FAX: (410) 355- 165
1000 Brandon Shores Road : Sample identification by
Baltimore, MD 21226 : ' Yourselves

Kind of aample ASH : :
roported to us : : ' ASH

. . W3
Sample taken at WAGNER . RUN 2
: : ROW 2

Sample takea by Yourselves
i ) EMISSION STRATEGIES
Date sampled ------ ‘ !
' SHEILA GLESMAN/STEVE MATOUSEK
Date racaived May 21, 2003

Analygis report no. 86-10701-16
PARAMETER RESULTB ppm
Mercury, Hg 0.50 ppm
Loss on Ignition 17.70 %

\
!
i
i

Respocitully submitted,
COMMERCIAL TESTING 8 ENGINEERING Co.

i
| .
i
5 %’“‘—
|
Ballintore Laboratory

Cvnmegicy estitg {6 Cigiontiog Gy M&mtg SOM'cm"- Corporate Dfti
q ’ lico
1919 S, Highiand Ave Suite am
.. . q sve.. swuile 2100, Lombard, ). 50148
, t{630) 9529300 ¢ 5
‘ ‘ - - L {830} 3539306 wwwisge.c
. ! T ——— T ——t ¢ eett® o «, e .. . -
— Memhor ol the <ZC et n . - ~ :

Ld cS98B 6+S 01+ uaspuang dogeg:20 €0 20 unr



FROM :SGS-BALT [MORE |F'ﬂ)( NO. 4183551965

!

June 2, 2003

Constellation Energy Group
Fort Smallwood Complex
1000 Brandon Shores Road

Baltimore, MD 21226 Yourselvey
Kind of pample ASH
reported to use ASH
Wl
Sanple taken at WACNER ) . RUN 3
: . . ' ROW 1
8anmple taken by Yourselves

Date sampled

Date received May 21, 2003

'
'

Analyeis report no, 86-10701-17

P. TER RESULTS ppm
Mexcuxry, 'Hg 0.35 ppm
Loss on Ignition 13.36 %

Raspactiully submiited,

Cotnino iy 3ty 8 4 Hjisng o, Batdmorp Laborstory

Minrals Sorviens ->pr i
Al ! g oaate Officn
_ .lglg _&_ﬂlg_h kand Av& Suita 2‘)00|, Lombard,

cS98 6+S 01+ uasp

50146 _ 11630} 953-9300

Jun. 92 2003 @9:37~M P8

ADORESS ALL CORRESPONOENCE TO:
COMMERCIAL TESTING & ENQINFERING CO.
1501-A EAST PATAPSCO AVENUE
BALYIMORE, MD 21226

TEL: (410) 365-1968

FAX: {410) 3R5-1985

Jample identification by

EMISSION STRATEGIES

SHEILA GLESMAN/STEVE MATOUSRK

COMMERCIAL TESTING & ENGINEERING CO,

418300 953-9305  wnuns ne o

uang d02:20 €0 20

unre



FROM :SGS-BALT IMORE FAX NO. 4183351965 Jun. B2 2003 089:37@M P3Y

ADORESS ALL CORAESPONDENCE TO:
COMMERCIAL TESTING & ENGINEERING CO,
1501-A EAST PATAPSCO AVENUE
BALTIMORE, MD 21226

TEL: (410) 355-1958

FAX: (410) 355-19G5

June 2, 2003

Constellation Energy Groyp |
Fort Smallwood Complex - @

1000 Brandon Shores Road Saxple identifitation by
Baltimore, MD 21226 . . Yourselves

Kind of sample ASH

reported to us : ; ASH
: , W3
Sample taken at WAGNER RUN 3
‘ ' ROW 2

Sample taken by Yourselves
’ EMISSION STRATEGIES
Date sampled ------

SHEILA GLESMAN/STEVE MATOUSEK
Date received May 21, 2003

Analysis report no. 86-10701-18

l
[}

. PARAMETER ; QEQHQZQ_EEE
: { 1
" Mercury, Hg : s 0.62 ppm
! |
! 22.07 %

Loss on Ignit ;5.0n

' I
N"EMBER : ! Rospectiuly submitteq,
A . : : COMMERCIAL TESTING & ENGINEERING CO.

Bafimoro Laboratory

temmensiy! laation K D iginesring o, | Minorals Servicas - Conprate Office
| 19 S, Itighiand Ave. Sult 2108, Lomberd. IL 60108 ¢ 830] 953-2000 1(6:40) 9539906 www.sgs.cam

0

Menmber of the SES Braup [Seeh ¥
TERaS A, e P [Sncisld Ghndrele dn Seevoilinnce)

g-d 2598 B#S O1v uaspuang dpz:20 €0 20 unrC



APPENDIX D4
BRANDON SHORES AND WAGNER STATION COAL AND ASH ANALYSES
CAMPAIGN TWO
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October 21, 2003

EMISSION STRATEGIES, INC.
447 Larkspur Lane

Severna Park, MD 21146

Kind of sample Coal
reported to us

Sample taken at

Sample taken by Yourselves

Date sampled

Date received

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu/lb
% Sulfur
MAF Btu

MEMBER

Commercial Testing & Engineering Co

F-465

September 17, 2003

October 14, 2003

Analysis Report No.

As Received Dry Basis

ADDRESS ALL CORRESPONDENCE TO:
COMMERCIAL TESTING & ENGINEERING CO.
1501-A EAST PATAPSCO AVENUE

Sample identification by
Yourselves

Sample ID:

9/17/03 KS 1

COAL

86-10844-01

ULTIMATE ANALYSIS

8.09 KAXKX
9.47 10.30
31.64 34.42
50.80 55.28
100.00 100.00
12255 13334
0.67 0.73
14865

Minerals Services - Corporate Office

As Received

BALTIMORE, MD 21226
TEL: (410) 355-1958
FAX: (410) 355-1965

Dry Basis

% Moisture 8.09

% Carbon 69.64

% Hydrogen 4.47

% Nitrogen 1.42

% Sulfur 0.67

% Ash 9.47

% Oxygen (diff) 6.24
100.00

% Chlorine 0.13

Respectiully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

/7

Baltimore Laboratory

XXXXX
75.77
4.86
1.54
6.73
10.30
6.80
100.00

0.14

1919 S. Highland Ave., Suite 210B, Lombard, IL 60148  t{630) 953-9300 £ (630) 953-9306  www.sgs.com

Member of the SGS Group (Société Générale de Surveillance)

TERQRAC AN CAOAMNMDBITIONS AN DEVICDOE



ADDRESS ALL CORRESPONDENCE TO:

COMMERCIAL TESTING & ENGINEERING CO.
October 21, 2003 1501-A EAST PATAPSCO AVENUE
> BALTIMORE, MD 21226
TEL: (410) 355-1958
EMISSION STRATEGIES, INC. FAX. (410) 355-1965
447 Larkspur Lane
Severna Park, MD 21146 Sample identification by
Yourselves

Kind of sample ASH

reported to us Sample ID:
-
Sample taken at 9/17/03 B2 A on SHORES 4
RUN #1
Sample taken by Yourselves ASH

Date sampled September 17, 2003

Date received October 14, 2003

Analysis Report No. 86-10844-07

Loss On Ignition 16.28%

MEMBER Respectfully submitted,

COMMERCIAL TESTING & ENGINEERING CO.
l i

Baltimore Laboratory
Commercial Testing & Engineering Co. | Minerals Services - Corporate Office
1919 S. Highland Ave., Suite 2108, Lombard, IL 60148  t(630) 953-9300 (630} 953-9306  www.sgs.com

£ 165 Member of the SGS Group {Scciété Générale de Surveiliance)
TCDRAC AN /ANOBITIONS AR DY/ CDYOC



October 21,

2003

EMISSION STRATEGIES, INC.
447 Larkspur Lane
Severna Park, MD 21146

Kind of sample
reported to us

Sample taken at
Sample taken by
Date sampled

Date received

MEMBER

F-465

ASH

Yourselves

September 17,

ADDRESS ALL CORRESPONDENCE TO:
COMMERCIAL TESTING & ENGINEERING CO
1501-A EAST PATAPSCO AVENUE
BALTIMORE, MD 21226

TEL: (410) 355-1958

FAX: (410) 355-1965

Sample identification by
Yourselves

Sample ID:

9/17/03
RUN #3
ASH

2003

October 14, 2003

Analysis Report No.

Commercial Testing & Engineering Co.

ekl P AVDOL SHORES L

86-10844-08

Loss On Ignition 16.06%

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Jre—

Baltimore Laboratory

Minerals Services - Corporate Office
1919 S. Highland Ave., Suite 210B, Lombard, IL 60148

t(630) 953-9300 f(630) 953-9306 www.sgs.com

TERRS AND CONDITIONS AA DIEvV/ERDCE

Member of the SGS Group (Société Générale de Surveillance)



October 21, 2003

EMISSION STRATEGIES,

INC.

ADDRESS ALL CORRESPONDENCE TO:
COMMERCIAL TESTING & ENGINEERING CO.
1501-A EAST PATAPSCO AVENUE
BALTIMORE, MD 21226

TEL: (410) 355-1958

FAX: (410) 355-1965

447 Larkspur Lane

Severna Park, MD 21146

Kind of sample Coal

reported to us

Sample taken at

Sample taken by Yourselves
Date sampled October 2, 2003

Date received

PROXIMATE ANALYSIS

% Moisture

% Ash
% Volatile
% Fixed Carbon

Btu/lb
% Sulfur
MAF Btu

MEMBER

Commercial Testing & Engineering Co.

F-465

October 14,

2003

Analysis Report No.

As Received Dry Basis

8.35 XXKXXX
11.03 12.04
30.96 33.78
49.66 54.18

100.00 100.00
11975 13066
0.63 0.69
14854

Sample identification by
Yourselves

Sample ID:

10/02/03
COAL

gs A

86-10844-05

ULTIMATE ANALYSIS

As Received Dry Basis
% Moisture 8.35 XXXXX
% Carbon 67.84 74.02
% Hydrogen 4 .35 4.75
% Nitrogen 1.33 1.45
% Sulfur 0.63 0.69
% Ash 11.03 12.04
% Oxygen (diff) 6.47 7.05
100.00 100.00
% Chlorine 0.12 0.13

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

(A

Baftimore Laboratory

Minerals Services - Corporate Office
1919 S. Highland Ave., Suite 2108, Lombard, IL 60148

t(630) 953-9300

f(630) 953-9306  www.sgs.com

Member of the SGS Group {Société Générale de Surveillance)

ey ARIFY AR TIAR G AR et 7 o



ADDRESS ALL CORRESPONDENCE TO:
COMMERCIAL TESTING & ENGINEERING CO.

October 21, 2003 1501-A EAST PATAPSCO AVENUE
BALTIMORE, MD 21226
> EMISSION STRATEGIES, INC. g&%ﬂgggjgg
447 Larkspur Lane
Severna Park, MD 21146 Sample identification by
Yourselves

Kind of sample Coal

reported to us Sample ID:
Sample taken at 10/03/03 Bs ﬂ_
COAL

Sample taken by Yourselves
Date sampled October 3, 2003

Date received October 14, 2003

Analysis Report No. 86-10844-06

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 5.16 XXXXX % Moisture 5.16 KXKXXX
% Ash 10.45 11.02 % Carbon 71.65 75.55%
% Volatile 32.16 33.91 % Hydrogen 4.55 4.80
% Fixed Carbon 52.23 55.07 % Nitrogen 1.50 1.58
100.00 100.00 % Sulfur 0.70 0.74
% Ash 10.45 11.02
Btu/1lb 12733 13426 % Oxygen (diff) 5.99 6.31
% Sulfur 0.70 0.74 100.00 100.00

MAF Btu 15089
% Chlorine 0.13 0.14

MEMBER Respectfully submitted,

COMMERCIAL TESTING & ENGINEERING CO.

itimore Laboratory
Commercial Testing & Engineering Co. | Minerals Services - Corporate Office
1919 S. Highland Ave., Suite 210B, Lombard, IL 60148  ¢{630) 953-9300 f{630) 953-9306  www.sgs.com

F-465 Member of the SGS Group {Société Générale de Surveillance)

IR Ren R A I A Pl R N A § Pt = -



Octobexr 21, 2003

EMISSION STRATEGIES,
447 Larkspur Lane
Severna Park, MD 21146

INC.

ADDRESS ALL CORRESPONDENCE TO:
COMMERCIAL TESTING & ENGINEERING CO.
1501-A EAST PATAPSCO AVENUE
BALTIMORE, MD 21226

TEL: (410) 355-1958

FAX: (410) 355-1965

Sample identification by

Yourselves
Kind of sample Coal
reported to us Sample ID:
Sample taken at 9/21/03
COAL B s 2
Sample taken by Yourselves
Date sampled September 21, 2003
Date received October 14, 2003

Analysis Report No.

PROXIMATE ANALYSIS

As Received Dry Basis

86-10844-04

ULTIMATE ANALYSIS

As Received Dry Basis

% Moisture 5.64
% Ash 9.64
% Volatile 33.08
% Fixed Carbon 51.64
100.00
Btu/1lb 12751
% Sulfur 0.66
MAF Btu

MEMBER

Commercial Testing & Engineering Co

Moisture

O\O

XXXXX 5.64 XKXXXX
10.22 % Carbon 71.52 75.80
35.06 % Hydrogen 4.62 4.90
54.72 % Nitrogen 1.45 1.54
100.00 % Sulfur 0.66 0.70
% Ash 9.64 10.22
13513 % Oxygen (diff) 6.47 6.84
0.70 100.00 100.00
15051
% Chlorine 0.11 0.12

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

fie—

Baltimore Laboratory

Minerals Services - Corporate Office
1919 S. Hightand Ave., Suite 210B, Lombard, iL 60148

t{630) 953-9300 £(630) 953-9306 www sgs.com

F-465

Member of the SGS Group {Société Générale de Surveillance)
TEDRAC ARIEY AORNOITIONRNS AN DEVEDRDCE



ADDRESS ALL CORRESPONDENCE TO:

COMMERCIAL TESTING & ENGINEERING CO
October 21, 2003 1501-A EAST PATAPSCO AVENUE
» BALTIMORE, MD 21226
TEL: (410) 355-1958
EMISSION STRATEGIES, INC. FAX: (410) 355-1965
447 Larkspur Lane
Severna Park, MD 21146 Sample identification by
Yourselves

Kind of sample ASH

reported to us Sample ID:
Sample taken at 9/21/03
RUN #1 BZANDoN SHoRES 2
Sample taken by Yourselves ASH

Date sampled September 21, 2003

Date received October 14, 2003

Analysis Report No. 86-10844-11

Loss On Ignition 12.16%

MEMBER Respectfully submitted,

COMMERCIAL TESTING & ENGINEERING CO.

Baltimore Laboratory
Commercial Testing & Engineering Co. | Minerals Services - Corporate Office
1919 S. Highland Ave., Suite 210B, Lombard, IL 60148  t(630) 953-9300 f(630) 953-9306 www.sgs.com

|
. Member of the SGS Group (Société Générale de Surveillance)
=R A ARIY IAAAAIMITIOSRIC AR OIEVIFDOCOE



October 21, 2003

> EMISSION STRATEGIES, INC.

447 Larkspur Lane

Severna Park, MD 21146

Kind of sample Coal
reported to us

Sample taken at

Sample taken by Yourselves

Date sampled

Date received

PROXIMATE ANALYSIS

[}

% Moisture
% Ash
% Volatile
% Fixed Carbon

Btu/1lb
% Sulfur
MAF Btu

MEMBER

Commercial Testing & Engineering Co.

F-465

October 14,

September 19,

Analysis Report No.

As Received Dry Basis

2003

6.04
9.9%4
32.38

51.64

100.00

12700
0.82

XXXXK
10.58
34.46

54.96

100.00

13516
0.87
15115

ADDRESS ALL CORRESPONDENCE TO:
COMMERCIAL TESTING & ENGINEERING CO.
1501-A EAST PATAPSCO AVENUE
BALTIMORE, MD 21226

TEL: (410) 355-1958

FAX: (410) 355-1965

Sample identification by

Yourselves

Sample ID:

9/19/03 s
COAL

86-10844-02

HAL 3
LOW LDAR)

ULTIMATE ANALYSIS

Moisture
% Carbon
Hydrogen
Nitrogen
% Sulfur

% Ash
Q

% Oxygen (diff)

o°

o° o°

% Chlorine

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

[t

Baltimore Laboratory

Minerals Services - Corporate Office
1919 S. Highland Ave., Suite 210B, Lombard, IL 60148

As Received Dry Basis

6.04 KXXKXX
71.21 75.79
4.58 4,87
1.39 1.48
0.82 0.87
9.94 10.58
6.02 6.41
100.00 100.00
0.13 0.14

t(630) 953-9300

f(630) 953-9306  www.sgs.com

Member of the SGS Group {Société Générale de Surveillance)

TERRMS AND CAOANDITIONS AN DEV/ERQICE



ADDRESS ALL CORRESPONDENCE TO:

COMMERCIAL TESTING & ENGINEERING CO
October 21, 2003 1501-A EAST PATAPSCO AVENUE
» BALTIMORE, MD 21226
TEL: (410) 355-1958
EMISSION STRATEGIES, INC. FAX: (410) 355-1965
447 Larkspur Lane
Severna Park, MD 21146 Sample identification by
Yourselves

Kind of sample ASH

reported to us Sample ID:
Sample taken at 9/19/03
LOW LOAD WAGNER 3
Sample taken by Yourselves ASH

Date sampled September 19, 2003

Date received October 14, 2003

Analysis Report No. 86-10844-09

Loss On Ignition 12.70%

MEMBER Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

e —

Bal timore Laboratory
Commercial Testing & Engineering Co. | Minerals Services - Corporate Office
1919 S. Highland Ave., Suite 2108, Lombard, iL 60148  t{630) 953-9300 f(630) 953-9306 www.sgs.com

F-465 ! Member of the SGS Group (Société Générale de Surveillance}

T ARC AR AARMSITIANME AAl BEVEODOE



October 21, 2003

EMISSION STRATEGIES, INC.

447 Larkspur Lane

Severna Park, MD 21146

Kind of sample Coal

reported to us

Sample taken at

Sample taken by Yourselves

Date sampled September 20,

Date received October 14,

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu/lb
% Sulfur
MAF Btu

MEMBER

F-465

ADDRESS ALL CORRESPONDENCE TO:
COMMERCIAL TESTING & ENGINEERING CO.
1501-A EAST PATAPSCO AVENUE
BALTIMORE, MD 21226

Sample identification by

Yourselves
Sample ID:
9/20/03 HAO D
COAL HIGH LOAD
2003
2003

Analysis Report No. 86-10844-03

ULTIMATE ANALYSIS

TEL: (410) 355-1958
FAX: (410) 355-1965

As Received Dry Basis As Received Dry Basis
9.16 XXXXX % Moisture 9.16 KXXXXK
9.73 10.71 % Carbon 68.81 75.75

31.12 34.26 % Hydrogen 4.42 4.87

49.99 55.03 % Nitrogen 1.34 1.48

100.00 100.00 % Sulfur 0.82 0.90

% Ash 9.73 10.71

12147 13372 % Oxygen(diff) 5.72 6.29

0.82 0.90 100.00 100.00
14976

% Chlorine 0.12 0.13

Commercial Testing & Engineering Co

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Baitimore Laboratory
Minerals Services - Corporate Office

1919 S. Highland Ave., Suite 210B, Lombard, IL 60148  t(630) 953-9300 (630} 953-9306 www.sgs.com

Member of the SGS Group (Société Genérale de Surveillance}

AR A ARIFS A AARIINITIAR IO AR FY Y 701 e =



October 21, 2003
EMISSION STRATEGIES, INC.

447 Larkspur Lane
Severna Park, MD 21146

Kind of sample ASH
reported to us

Sample taken at
Sample taken by Yourselves
Date sampled September 20

Date received October 14,

ADDRESS ALL CORRESPONDENCE TO
COMMERCIAL TESTING & ENGINEERING CO
1501-A EAST PATAPSCO AVENUE
BALTIMORE, MD 21226

TEL: (410) 355-1958

FAX: (410) 355-1965

Sample identification by

Yourselves
Sample ID:
9/20/03 A
HIGH LOAD NAGNER D
ASH

, 2003

2003

Analysis Report No. 86-10844-10

MEMBER

F-465

Commercial Testing & Engineering Co.

Loss On Ignition 7.68%

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

altimore Laboratory

Minerals Services - Corporate Office
1919 S. Highland Ave., Suite 210B, Lombard, iL 60148  t{630) 953-9300 f(630) 953-9306 www.sgs.com

Member of the SGS Group (Scciété Générale de Surveillance)

mEERAC AR AAMEITIAME AR B ICFDOE



E.1

E.2

E.3

APPENDIX E
FLUE GAS MERCURY MEASUREMENTS

COMPARISONS OF FLUE GAS ANALYSIS RESULTS BETWEEN TEST
METHODS FROM CAMPAIGN ONE

FGS SORBENT TRAP REPORTED LAB DATA FROM CAMPAIGN ONE

LABORATORY FLUE GAS MEASUREMENT RESULTS FROM
CAMPAIGN TWO

E-1
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Figure E-1. Brandon Shores Unit 2 Total Mercury Comparison of all Tests Conducted.

Brandon Shores Unit 2 Total Mercury Comparison - OH
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Figure E-2. Brandon Shores Unit 2 Comparison of all Speciation Tests Conducted.

Brandon Shores Unit 2 Comparison of Speciation: OH and FMSS
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APPENDIX E.2
FGS SORBENT TRAP LABORATORY DATA FROM CAMPAIGN ONE
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CAMPAIGN ONE

MDNR Compilation V8

Wagner Unit #3

1B
1C

Inlet
Outlet

Run # Sj:ggii Sample Type | Total Hg [Elemental Oxidized | Vapor | Partic
1A Inlet Speciation | 2t : e e
1B Inlet Speciation 5.402 0.309 3578 | 3.887 | 0.272
1C Outlet Speciation 3.076 0.162 2.826 | 2.988 | 0.021
1D Qutlet Total 3.437 na na 3.201 0.214

run 1 avg 3.257 0.162 2.826 | 2.988 | 0.117
2A Inlet Speciation
2B Inlet Speciation
2C Outlet Speciation
2D Outlet Speciation
run 2 avg 5.663 0.102 5179 | 5.281 | 0.320
3A Inlet Speciation 10.480 | 0.170 7795 | 7.964 | 0.720
3B Inlet Speciation 8.346 0.096 6.234 | 6.330 | 0.683
3C Outlet Speciation 5.359 0.289 4834 | 5123 | 0.151
3D Outlet Speciation Sy
3E Outlet Total 5.257 na na 514 | 0.098
run 3 avg 7.474 0.200 6.263 | 6.021 | 1.400
W3 AVG -3 run 5.465 0.155 4.756 4,764 0.612
Wagner Unit #2
Run # 5525101 Sample Type j Total Hg Elemental Oxidized Vapor  Partic

3.157 .043

3.598

4.532
4.159

0.300
0.481

3.457
4.080

Speciation
Speciation

na

< No notes indicating a sampling p

2C Outlet
2D QOutlet
2E Outlet

Speciation 4.338 0.484 3712 4.19 na
Speciation 4.141 0.703 3.261 3.965  0.009
Total 3.762 na na na 0.052

FGS Flue Gas Results in ug/dncm @ 32F, actual 02
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CAMPAIGN ONE MDNR Compilation V8

Branden Unit #2

Sample
Location

1A Inlet

Run # Sample Type | Total Hg Elemental Oxidized Vapor

7.03 0.701

6.285 6.986

Speciation

1D Outlet

Partic

Vertical Probe Orientation - both IC

Total 7.54 na na 7.535  0.007
7.81 0.22 7.72 7.80 0.01

7.48 0.627 6.836 7.463 0.016  Vertical probe configuration - wate
7B Outlet Speciation 7.34 0.415 6.811  7.227  0.118
2C Outlet Speciation 7.73 0.307 7392 7699  0.031
2D Outlet Total 7.49 na na 7.483  0.007
run 2 avg 7.52 0.36 7.10 7.47 0.05

Outlet Speciation

6.83 0528 6306  6.834
3C Outlet Speciation 1253  0.289 12216 12.505  0.028
3D Outlet Total 8.85 na na 8.808  0.037
run 3 avg 9.41 0.41 9.26 9.38 0.03
BS 2 AVG- 3 runs: 825 0.33 8.03 8.22 0.03

Branden Unit #1
Sample

Run # . Sample Type | Total Hg Elemental Oxidized Vapor  Parti
Location pie 2 yp ¢ ” por  Farte

Speciation 9.76 0426 9331 9757

Run 1 avg

na

2C Outlet Speciation 0.029 Op noted totalizer zeroed @ 13:16 (6 1
2D Outlet Total 10.33 na na 10.283  0.047

run 2 avg 7.48 0.24 5.80 7.46 0.03
3A Inlet Speciatio 9.23 2088 7146  9.23¢  0.000

run 3 avg 2.97 0.20 2.75 2.95
BS1 avg- 3 runs °68 0.27 4.92 5.66

FGS Flue Gas Results in ug/dncm @ 32F, actual 02

0.02
0.03
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CAMPAIGN ONE MDNR Compilation V8

Crane Unit #1

Sample
Run # p Sample Type ] Total Hg Elemental Oxidized Vapor  Partic
Location
1A Inlet Speciation 11.320 0.573 9.872 10444 0.876 < speciation off due to too much pi

0.014 2.393 2.407 0.004 Speciation is not accurate - no PHg

Outlet 2.195 0.014 2.179 2.193 0.001 Op noted - baghouse back on-line ¢

Speciation

Total Hg

2B Inlet Total

2C Outlet Speciation 1.647 0.024 1.623 1.647 0.000 No notes form site operator - not e

Crane Unit #2

Sample
Run# p Sample Type | Total Hg Elemental Oxidized Vapor  Partic
Location
1A Inlet Speciation 13.02 2.75 9.92 12.67 0.344  No notes from operator
Outlet Speciation 8.66 0.14 8.49 8.64 0.030  No notes from operator

< Frontier notes no end plugs on P

Outlet Speciation

5.29 1.71 3.47 5.18 0.114 < Sample volume too low for speci:
1Vet' otal ' 5.34 na na na 0.367 < Frontier noted from field sheet -

3C Inlet Speciation na na na na na  Blank
3D Outlet Total 4.25 na 0.00 0.00 na < Op noted total Hg trap on end of

FGS Flue Gas Results in ug/dncm @ 32F, actual 02 Page 3 of 3



APPENDIX E.3

LABORATORY FLUE GAS MEASUREMENT RESULTS
FROM CAMPAIGN TWO

Tables E-8. Ontario Hydro flue gas results from Campaign Two. All results in

ug/dncm at actual O,.

all results in ug/dscm

Brandon Shores 1 PMHg |Hg +2| HgO |Total [% Oxidized |% Elemental |% Particle
Run 1 0.03] 6.0 0.3 6.3 95% 5% 0.5%
Run 2 0.02] 6.1 0.3 6.3 96% 4% 0.3%
Run 3 0.01] 6.8 1.5 8.3 82% 18% 0.1%
Average 0.02] 6.3 0.7 7.0 91% 9% 0.3%
all results in ug/dscm
Brandon Shores 2 PMHg | Hg+2 HgO [Total [% Oxidized |% Elemental |% Particle
Run 1 0.02] 8.43 0.38 8.8 95% 4% 0.2%
Run 2 0.01] 7.2 0.24 7.5 97% 3% 0.1%
Run 3 0.02] 5.9 0.22 6.1 96% 4% 0.3%
Average 0.02] 7.2 0.3 7.5 96% 4% 0.2%
all results in ug/dscm
Wagner 3 Low Load |[PMHg | Hg+2 HgO |Total |% Oxidized |% Elemental |% Particle
Run 1 0.01] 5.62 0.17 5.8 97% 3% 0.2%
Run 2 0.01] 5.98 0.21 6.2 96% 3% 0.2%
Run 3 0.01] 6.61 0.18 6.8 97% 3% 0.1%
Average 0.01] 6.1 0.2 6.3 97% 3% 0.2%
all results in ug/dscm
Wagner 3 High Load |PM Hg | Hg +2 HgO0 |Total |% Oxidized |% Elemental |% Particle
Run 1 0.03{ 7.61 0.29 7.9 96% 4% 0.4%
Run 2 0.02| 6.65 0.31 7.0 95% 4% 0.3%
Run 3 0.02 6.58 0.28 6.9 96% 4% 0.3%
Average 0.02| 6.9 0.3 7.3 96% 4% 0.3%




Table E-9. Comparison Between AA and AF Analysis of Ontario Hydro KCl
Impinger Solutions from Campaign Two.

KCI solution analyses PSC Analytical FGS
Sample ID AA AF AF

ug/L ug/L ng/L

0 0

R03090543-01A 12 12.5 12501|BS1
R03090543-02A 13 12.9 12913|BS1
R03090543-03A 14 13.1 13141|BS1
R03090543-04A-Blank <0.05ug /100 mL 0.0 2|BS1
R03090544-01A-Blank <0.05ug/ 110 mL 0.0 5|BS 2
R03090544-02A 15 14.1 14123|BS 2
R03090544-03A 11 11.6 11599|BS 2
R03090544-04A 10 10.1 10100|BS 2
R03090545-01A 13 12.1 12130|HAW 3
R03090545-02A 13 12.3 12262|HAW 3
R03090545-03A 14 12.9 12866|HAW 3
R03090545-04A 13 12.4 12370|HAW 3
R03090545-05A 11 10.9 10940|HAW 3
R03090545-06A 9.3 9.7 9722|HAW 3
R03090545-07A-Blank <0.05ug /110 mL 0.0 3
R03090545-08A-Blank <0.05ug /110 mL 0.0 5
R03090543-01A-AD 12555|Duplicate
R03090543-02A-AD 11861|Duplicate

R03090543-01A-AS+23723.67 ng/L

100% recovery

109.1% rec

Spike

R03090543-02A-AS+23448.64 ng/L

97% recovery

108.4% rec

Spike

E-12




Figure E.3. Chart of Comparison Between AA and AF Analysis of Ontario Hydro
KCI Impinger Solutions from Campaign Two.

FGS AF result, ug/L

Comparison of KCl Hg AA to AF results
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PSC Analytical AA resuit, ug/L
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ADA-ES REPORT ON MERCURY SEMI-CONTINUOUS EMISSIONS
MONITORING AT CRANE UNIT 1
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Executive Summary

On December 14™ 2000, EPA announced that it would regulate mercury emissions from
coal-fired boilers under Title III of the Clean Air Act Amendments of 1990. There is
limited information available on the capability of existing pollution control technologies
for mercury control. Constellation Power Source Generation (Constellation) tested six
coal-fired utility boilers to better understand their mercury emissions and the potential
applicability of control technologies. The Maryland Department of Natural Resources
(MDNR) Power Plant Research Program (PPRP) participated in this program by funding
portions of the mercury testing, and providing technical analysis of the results. Emission
Strategies, Inc. provided coordination among the various participants, test crews, and
laboratories; and will prepare the final report for the overall program. (2)

As part of the mercury characterization effort, Emission Strategies subcontracted to ADA
Environmental Solutions (ADA-ES) to measure the mercury concentration and speciation
on Unit 1 of the C.P. Crane Station using a semi-continuous emissions monitor (S-CEM).
This report presents only the results from of the ADA-ES portion of the program.

= A summary of ADA-ES results is shown in Table ES-1. The data collected
suggest that little vapor-phase mercury is captured with the Unit 1 fabric filter.

= During periods of high load following periods of low load and lower
temperatures, the vapor-phase mercury at the outlet was higher than the inlet,
indicating thermal desorption of mercury from the collected ash.

» The mercury at the inlet to the fabric filter was nominally 90% oxidized and
increased to nominally 99% at the outlet.

= Large spikes in the inlet mercury concentration were observed. These appeared to
be related to rapid changes in boiler operation. The spikes did not appear to affect
the outlet mercury concentration.

Detailed discussions and presentations of all test data are provided in the report.

Table ES-1. Summary of Results from C.P. Crane

Location Total Hg Elemental Hg
(ng/Nm’) (ng/Nm’)
Inlet 0.2to 10 0.3t00.5
Outlet 02to 13 <0.1
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1.0 Introduction

Mercury from combustion sources is recognized as a major concern to the nation’s air quality. The U.S.
Environmental Protection Agency (EPA) submitted a Mercury Study Report to Congress that states that
52 of the 158 tons of anthropogenic Hg emissions in the United States are from coal-fired utility boilers
(1). On December 14™ 2000, EPA announced that it would regulate mercury emissions from coal-fired
boilers under Title III of the Clean Air Act Amendments of 1990. EPA plans to issue final regulations by
December 15™ 2004 and is expected to require compliance by December 2007.

Constellation Power Source Generation (Constellation) tested six coal-fired utility boilers to better
understand their mercury emissions and the potential applicability of control technologies. The Maryland
Department of Natural Resources (MDNR) Power Plant Research Program (PPRP) participated in this
program by funding portions of the mercury testing, and providing technical analysis of the results.
Emission Strategies, Inc. provided coordination among the various participants, test crews, and
laboratories; and will prepare the final report for the overall program.(2).

As part of the mercury characterization effort, Emission Strategies subcontracted to ADA Environmental
Solutions (ADA-ES) to measure the mercury concentration and speciation on Unit 1 of the C.P. Crane
Station using a semi-continuous emissions monitor (S-CEM). This report presents only the results from
of the ADA-ES portion of the program.

1.1 Purpose of Test

The purpose of the ADA-ES portion of this test program was to continuously measure the mercury
concentration and speciation at the inlet and outlet of the Crane Unit 1 fabric filter over a 7-day test
period. To accomplish this, a mercury S-CEM was used during this program to provide near real-time
feedback of mercury concentration and speciation at each sampling location.

1.2 Facility Description

Crane Units 1 & 2 are identical Babcock & Wilcox, opposed-wall-fired, wet-bottom, cyclone-burner
boilers with a capacity of 200 MWe each. There are four cyclones per unit that burn Eastern Bituminous
coal with a sulfur content of about 1.9 percent and mercury content ranging from 0.1 to 0.3 pg/g. These
units utilize the overfire air (OFA) portion of a retrofitted gas reburn system for NOx control during the
peak ozone season. The OFA system was used periodically during testing to determine its effect on gas
phase mercury concentration.

Each unit is equipped with a GEESI reverse-gas style fabric filter with a design air-to-cloth ratio of 1.96
(ft/1000 acfm). There are ten modules in each fabric filter with 540 bags per module. Sonic horns are
used to augment the reverse-air cleaning. Flue gas is exhausted to the atmosphere through a 384 foot
stack.
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1.3 Keyv Personnel

The Key Personnel coordinating efforts during ADA-ES testing at Crane are identified in Table 1-1.

Contact Company | Telephone Number Email Address

Name

Stephen J. CPSG Office: 410-787-5275 Stephen.J.Matousek@constellation.com

Matousek - Cell: 410-802-8079

Ed Much CPSG Office: (410) 787-9073 edwin.much@constellation.com
Cell: (410) 530-4913

Sheila Emission Office: (410) 544-5292 | sheila.glesmann@verizon.net

Glesmann Strategies | Cell: (443 310-7169

Sharon ADA-ES Office: (303) 734-1727 | sharons@adaes.com

Sjostrom Cell:  (303) 919-8538

Gerald ADA-ES Office: (303) 734-1727 | jerrya@adaes.com

Ambhrein Cell: (303)921-8138

C.P. Crane

Lou Gable at storeroom (682-9737)

C. P. Crane

1001 Carroll Island Rd.
Baltimore, MD 21220
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2.0 Plant Description and Test Locations

2.1 C.P.Crane Unit 1

Unit 1 burns a bituminous coal in a B&W opposed-fired cyclone boiler with a nameplate capacity of 200
MW. A fabric filter is used for particulate control. Operating parameters for Unit 1 are summarized in
Table 1.

Table 1. Plant Yates Unit 1 Operation

Parameter Description
Boiler
Type B&W opposed-fired
Burner Type Cyclone
Equivalent Mwe 200
Coal
Coal Type Bituminous
Particulate Control
Type Fabric Filter
Manufacturer GEESI
Design Reverse Gas with Sonic Horns
Air-to-cloth Ratio (ft/min) 1.96

Mercury measurements were made both upstream and downstream of the fabric filter. Figure 1 is a
schematic of Unit 1 showing the sampling locations. Coal and ash samples were not collected by ADA-
ES but were collected as part of the overall program.

The inlet sampling location, shown in Figure 2, was a single horizontal sampling port located at the inlet
of the unit 1 fabric filter. The port was approximately five feet below the top of the duct and was the
second from the top port in a row of seven vertical ports. The extraction probe was made up of three
sections and extended eight feet into the duct from the flange. It could be shortened by removing sections
of the probe.

The outlet sampling location, shown in Figure 3, was a single horizontal port located at the outlet of the
fabric filter upstream of the ID fans. The port was the middle of three vertical ports at this location. The
extraction probe extended eight feet into the duct from the flange. The length of the probe could be
adjusted by removing or adding sections.

F-7



Outlet Sampling

Inlet Sampling
Boiler Baghouse

Figure 1. Mercury sampling locations at C.P. Crane Unit 1.
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Figure 2. Inlet Test Port Figure 3. Outlet Test Port



3.0 Summary and Discussion of Results

3.1 Presentation of Results

The program objective was to continuously measure vapor phase mercury concentration and periodically
measure speciation at the inlet and outlet of the C.P. Crane Unit 1 fabric filter during a 7-day period. To
achieve this objective, ADA-ES used a single mercury S-CEM that alternately sampled gas at the inlet
and outlet of the fabric filter. The S-CEM was capable of measuring either the total or elemental mercury
concentration at each location.

The results from the S-CEM were later analyzed along with various plant operating data to develop short-
term mercury concentration trends and to see if variables such as pressure drop across the fabric filter,
gas temperature, boiler load, or other plant operating characteristics affected these trends.

The mercury S-CEM at Crane operated continuously from April 18 through April 25. Time trends of the
mercury measurements, duct temperature at the sampling locations, and boiler load are shown in Figure 4.
The mercury removal shown in Figure 4 is calculated using the mercury concentrations corrected to 3%
oxygen to account for any change in mercury concentration resulting from air in leakage between the inlet
and outlet sampling locations.

3.2 Summary of Results

The data collected at Crane, Unit 1 suggests that the change in vapor-phase mercury across the fabric
filter (removal efficiency) is variable and, at times, the vapor-phase concentration at the outlet was higher
than measured at the inlet, as shown in Figure 4. This observation could be caused by stratification in the
mercury concentration (for example, if the mercury concentration at the inlet extraction location was
below the average across the duct), or it could be caused by high mercury adsorption onto the fly ash prior
to reaching the inlet extraction location.

Table 2 presents average mercury concentrations as measured by the S-CEMs at the inlet and outlet to the
baghouse during the Ontario Hydro measurements. This table shows both a variation in total vapor phase
mercury at the inlet (ranged from 0.31 to 4.92 ng/dNm’) and removal efficiency (6 to 80%). These data
illustrate the dynamic nature of mercury in flue gas as it flows through the system. Trends observed
during this test included:

e The inlet and outlet mercury concentrations tracked fairly closely except for periods immediately
following a large increase in boiler load (e. 125 to 200 MW) when mercury levels increased at
both locations, but the outlet was often higher than the inlet. Except for these transition periods, it
is likely the reactive vapor-phase mercury is adsorbed onto the fly ash prior to reaching the inlet
measurement location and very little additional reduction in vapor-phase mercury takes place on
the bags. During these transitions, several key variables are changing that could cause this
phenomena.

o Temperature is one of the variables that can cause variations in mercury behavior because
it determines when and the quantity of mercury a carbon/fly ash based sorbent can adsorb.
The S-CEM measurements suggest that vapor phase mercury is adsorbed by the fly ash
while in-flight at fairly significant levels. At lower boiler load conditions, temperatures are
typically lower which improves the ability of fly ash to collect mercury, especially
oxidized mercury (3). However, when temperature increases, such as often happens when
the boiler load increases, the capacity of mercury that the fly ash (sorbent) can hold
decreases. Thus, under certain conditions the mercury can be desorbed from the fly ash.
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The outlet may be higher than the inlet for several hours as mercury slowly desorbs off the
fly ash collected in the baghouse.

o Figure 4 shows that mercury concentration varies from 0.2 to 10 pg/dNm” at the inlet. This
is probably a combination of differences in in-flight adsorption onto fly ash, partially
explained above, and changes in coal and combustion conditions. For example, changes in
amount and characteristics of the LOI carbon can cause differences in mercury
concentration and removal efficiencies. This may have been occurring when inlet and
outlet mercury levels diverged on April 22 and 23.

In general there was very little mercury removal across the baghouse. This goes against
conventional theory that shows, in most cases, very good removal across the baghouse because of
the enhanced gas-particle interaction on the dustcake. However, there are a few sites where
significant in-flight adsorption of vapor-phase mercury onto fly ash has been documented. This is
more likely at sites with higher percentages of oxidized mercury, sufficient LOI carbon in the fly
ash and temperatures less than 300°F. At Crane Station, it is possible that the fly ash has already
reached its capacity for mercury with the mercury adsorbed while in-flight. Thus, when it reaches
the baghouse, no additional mercury can be adsorbed.

The fraction of elemental mercury is low at both extraction locations, as shown in Figures 5 and 6.
At the inlet, the measurements indicate 90% of the mercury is in the oxidized form. At the outlet,
99% 1is in the oxidized form. The higher fraction of oxidized mercury at the outlet suggests that
the mercury may be interacting with the fly ash and being further oxidized.

o Researchers have documented that mercury is typically desorbed from sorbents in the
oxidized form.

Another interesting observation noted during testing was the periodic spikes in the inlet mercury
concentration (4/20 — 4/22). These typically corresponded to spikes in both the boiler oxygen and
the oxygen measured at the inlet extraction location (see Figure 7). Some of the oxygen spikes
can correspond to momentary losses in coal feed to one of the mills and fluctuations in the cyclone
air flow. The behavior of the mercury suggests that it is adsorbed on fly ash prior to the inlet
extraction location and a portion of the collected mercury can be readily desorbed. No mercury
spikes were observed at the outlet extraction location.

Table 2. Average Vapor-Phase Mercury Concentrations Measured by the SCEM During OH Runs

Inlet Total | Outlet Total Inlet Total
Vapor Hg Vapor Hg Elemental | Vapor Hg
pg/dN m’ ng/ dNm’ Hg Removal
OH (@3%0y) | (@3%0,) | pg/dNm® (%)
Run Start Time Stop Time (@ 3% 0Oy)
Run 1 | 4/23/2003 12:25 | 4/23/2003 14:46 4.92 1.77 0.43 64
Run 2 | 4/23/2003 15:55 | 4/23/2003 18:15 4.49 0.90 80
Run 3 | 4/24/2003 8:50 | 4/24/2003 11:06 0.31 0.29 6
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On the morning of April 23, the inlet extraction probe was shortened from 8-feet to 6-feet in an effort to
determine if mercury stratification was the cause of the mercury concentrations measured at the inlet
periodically exceeding the measurements at the outlet. In Figure 4, an interruption in the inlet mercury
measurement can be noted from 9:00 to 11:45 am. Prior to 9:00 am, the probe was 8-feet long. After
11:45, the probe was 6-feet long. No change in mercury concentration or extraction temperature at the
inlet was noted following the change in probe length.
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Figure 4. Variations in boiler load, temperature, and mercury concentrations at the inlet
and outlet of the fabric filter at Crane Unit 1.
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Figure 5. Inlet vapor-phase mercury concentration measured at Crane Unit 1
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Figure 6. Outlet vapor-phase mercury concentration measured at Crane Unit 1
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4.0 Description of Mercury Monitors and Sampling Procedures

4.1 Description of Mercury Monitor

A semi-continuous mercury emissions monitor (S-CEM) was used during this program to
provide near real-time measurement of mercury at the inlet and outlet of the fabric filter
during one week of typical plant operation. The analyzer used for these tests consisted of
a cold vapor atomic absorption spectrometer (CVAAS) coupled with a gold
amalgamation system (Au-CVAAS). The system is calibrated using vapor phase
elemental mercury. A schematic of the system is shown in Figure 5. The S-CEM was
configured to automatically switch between two channels and so could measure either the
total or elemental vapor phase mercury at the inlet and outlet of the fabric filter. A
photograph of the S-CEM installed at Crane is shown in Figure 6.

Sample Extraction

e AN
% - N
’
e AN
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7
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Conversion/ g

----------------------------------------

Measurement and

Calibration B

Figure 5. Schematic of the Mercury Measurement System.
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Figure 6. Photograph of ADA-ES mercury S-CEM during installation at C.P.
Crane Unit 1.

Although it is very difficult to transport non-elemental mercury in sampling lines,
elemental mercury can be transported without significant problems. Since the Au-
CVAAS measures mercury by using the distinct lines of the UV absorption characteristic
of Hg", the non-elemental fraction is either converted to elemental mercury (for total
mercury measurement) or removed (for measurement of the elemental fraction) near the
sample extraction point. This minimizes losses in the sampling lines.

For total vapor phase mercury measurements, all non-elemental vapor phase mercury in
the flue gas must be converted to elemental mercury. A reduction solution of stannous
chloride in hydrochloric acid is used to convert Hg*" to Hg’. To measure speciated
mercury, an impinger of potassium chloride (KCI) solution, mixed as prescribed by the
draft Ontario Hydro Method, is used to capture oxidized mercury so that only the
elemental fraction of the vapor phase mercury passes to the analyzer. Oxidized mercury
can be calculated as the difference between the total mercury and the elemental mercury.
The impinger solutions are continuously refreshed to assure adequate exposure of the gas
to active chemicals.
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4.2 Sampling Procedures and QA/QC

The analyzer sampling time is set to collect nominally 20 ng of mercury per sampling
cycle. The noise level of the analyzer operating at a field site is approximately 1 ng, thus
collecting 20 ng provides a signal to noise ratio of 20.

The analyzer is calibrated daily for mercury. The mass flow controller, oxygen cell, and
temperature transmitters were calibrated before shipping the system to the site. Mercury
calibration is achieved by injecting precise volumes of air saturated with elemental
mercury vapor into the analyzer upstream of the gold trap. The mercury vapor is drawn
from a vial containing liquid elemental mercury. Mercury concentration is calculated
from a well-known correlation with barometric pressure and temperature. Vial
temperature is measured with a precision thermometer. Calibration of the mass flow
controller is periodically checked with a gas flow meter. Mercury vapor was also spiked
upstream of each set of conversion impingers as part of the daily calibration routine to
insure that gas preconditioning system was not removing mercury.

Documentation of analyzer calibrations, along with any system maintenance or changes,
are recorded in a project notebook. A calibration file for the other instrumentation, which
contains manufacturers’ certification of calibration, is maintained by ADA-ES.

Data verification of computer calculations is conducted manually on a periodic basis.

Any data collected during periods of suspected operational inconsistencies is rejected as
questionable data.
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